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= r* 


ira 
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(ra - iA*)ra 


(ra - iA*) ra 
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-i*irD 


Qra)ra 


(ini) ra 
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1*4 a 


1*46 
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LX** 


= (->) 
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t/vA^a = (-v) 
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V4 (v^)= r * ^ 


vM-i = r. ^ 
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**& r ■% 
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(♦*r&r)= (-1*) f. 

*,a - {z/> ■•?6*r = (- 1 *) ^ 

g£-fytdbj!&&4f>u (-'i*) 
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| \^/> = (-iQ £ 

jsr 1 Ju/ 

£^Vl / 1 y^-.if Uf ^i/i/LCi (?-L w ~F 


sin x=1/cosecx 

cosecx=1/sinx 

\ 

cosx=1/secx 

secx=1/cosx 

tanx=1/cotx 

cotx=1/tanx 


:lV‘^-lo 

* • 
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h} = ^'r- ; -' 

1 7 

= & f* - r 

ti =^f-- r 

^-b i - r 

&p=ti/- 4 , 

bV = & f - 1 
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I'^lUifCa./jZUJ>jj>ujM^J&flj,l { fz_- ic^( ftf-ji 

+r=(+r)x(+r) 


+r=(-r)x(-r) 
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= 
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:(r)jh> 

zJf jijib/jri izff (cosec) fij b>Ks i n) w~> ijtj}s>^./a 

- 1 fL~ 1 ji JwL £\Jf tst Cs^-fl d/j-SifJsi Sf J \‘Ul 



jt fjj A>i Us; (col) f\j bi K ta n) 

ij\*tJ~{Jjj b \J* I w 1 ()/f'xfifU-rt if J f *C*?wt£ 
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jrt zA (sec)‘ ’ l tfjLjii (cos )* ‘f- v jt j b f jZJh> jf 

(j Jjk \k oJ 31 Jsz ff^U^ if 31 ■< Jj h/fI 
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+ £ 



JtL- J V ffc— A U-u } V U b 2ZL-J2? IU"Zl $iAji \f\jt f 

jf s V f‘ff {Kj&* 0 dfjiL- 

fvXttL- 1? Vw tUl)h £l,/ \J 0*L~ j/f f [fyi fji\ \J ) ijf 
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w> ^/jl^> (jf p L? \Jl \?yz J Ic^ 5 C J ^S U~ Sul If J> 
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sin x = sin (x-180) 
sin x = sin (180-x) 
sin x = sin (x-360) 
sin x = sin (360-x) 

£5 

•# 


sin30=sin(30-180)=sin(-150) 

sin30=sin(180-30)=sin150 
sin30=sin(30-360)=sin(-330) 
sin30=sin(360-30)=sin330 
v V^^sin150 - -va^rsin(-150),^+va^(fsin 30^0 

sin330 ^i+va^e' sin(-330)<‘ + 

U?iJLficosecj>iseC‘\ari<coS‘iJ:jr°jigtjj2ifsin~£-tf*zJj > /)i^A l 3/j J . 



(^0 

u r| /^ ♦ t ^ y^>"‘v^ 

(6- ^ •) i( 6) (3^/ j> 
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-CrJZ&jjLz 

i 


www. bestu rd u books .net 










> W h \sj 1 h U-' I 





tr 






(&) 

i i^<L x lPl ^ Zl uP^SJ ^ tr &_x c*> Zl 4 , j? 1 ; )L 

Jj( jt z^Z£ JV^^zYx 

- tTL-" J t Zl (J X i/Ji\f.jtgL£jf\ iJ^ji} (Sjt ^ w-> ^J / 7 
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From: Mufti Justice Muhammad Taqi Usmani 

Sent; 21 August 2011 11:21 

To: Molana Hanif Dudhwala (Blackburn UK) 

Subject: RE: Suhoor & Fajar 

". the practice in Ramadhan in Darul Uloom 

Karachi is that Suhoor ends at 18 degrees whilst the Adhan of 
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Fajr is called out at after the sun reaches 15 degrees below the 
horizon. This is done on the basis of "ihtiyat" so as to enable 


practice on both the views of 18 and 15 degrees 
Wassalaam 

Muhammad Taqi Usmani 
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On 27th/28th May at 9:18 UT/GMT and on 15th/16th July, 
at 9:27 UT/GMT, When the sun will be exactly above Ka'bah 
(Makkah, Saudia), it will be visible in many most-eastern 
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cities/towns of following two states of USA and many states of 


Canada. . 


On 27th/28th May 


Place 

Observation time 

Massachusetts, USA e.g. in Boston and Provincetown 

4:18 EST / 5:18 EOT 

Maine, USA e.g. in Machias 

4:18 EST/ 5:18 EDI 

Nova Scotia, Canada e.g. in Halifax 

5:18 AST/6:18 ADT 

New Brunswick, Canada e.g. in Moncton 

5:18 AST/ 6:18 ADT 

Quebec, Canada e.g. in Quebec city 

4:18 EST/5:18 EDT 

Newfoundland, Canada e.g. in St. John's 

5:48 NST / 6:48 NDT 


On 15th/16th July 


Place 

Observation time 

Massachusetts, USA e.g. in Boston and Provincetown 

4:27 EST/5:27 EDT 

Maine, USA e.g. in Machias 

4:27 EST / 5:27 EDT 

Nova Scotia, Canada e.g. in Halifax 

5:27 AST / 6:27 ADT 

New Brunswick, Canada e.g. in Moncton 

5:27 AST / 6:27 ADT 

Quebec, Canada e.g. in Quebec city 

4:27 EST / 5:27 EDT 

Newfoundland, Canada e.g. in St. John's 

5:57 NST / 6:57 NDT 
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2006 

2005 

2004 

29 - 01-2006 14:15 

10 - 01-2005 12:03 

21 - 01-2004 21:05 

28 - 02-2006 00:31 

08 - 02-2005 22:28 

20 - 02-2004 09:18 

29 - 03-2006 10:15 

10 - 03-2005 09:10 

20 - 03-2004 22:41 

27 - 04-2006 19:44 

08 - 04-2005 20:32 

19 - 04-2004 13:21 

27 - 05-2006 05:26 

08 - 05-2005 08:45 

19 - 05-2004 04:52 

25 - 06-2006 16:05 

06 - 06-2005 21:55 

17 - 06-2004 20:27 

25 - 07-2006 04:31 

06 - 07-2005 12:03 

17 - 07-2004 11:24 
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23 - 08-2006 19:10 

_ 

05 - 08-2005 03:05 

16 - 08-2004 01:24 

22 - 09-2006 11:45 

03 - 09-2005 18:45 

14 - 09-2004 14:29 

22 - 10-2006 05:14 

03 - 10-2005 10:28 

14 - 10-2004 02:48 

20 - 11-2006 22:18 

02 - 11-2005 01:25 

12 - 11-2004 14:27 

20 - 12-2006 14:01 

01 - 12-2005 15:01 

12 - 12-2004 01:29 

X 

31 - 12-2005 03:12 

X 




2009 

2008 

2007 

26 - 01-2009 07:55 

08 - 01-2008 11:37 

19 - 01-2007 04:01 

25 - 02-2009 01:35 

07 - 02-2008 03:44 

17 - 02-2007 16:14 

26 - 03-2009 16:06 

07 - 03-2008 17:14 

19 - 03-2007 02:43 

25 - 04-2009 03:23 

06 - 04-2008 03:55 

17 - 04-2007 11:36 

24 - 05-2009 12:11 

05 - 05-2008 12:18 

16 - 05-2007 19:27 

22 - 06-2009 19:35 

03 - 06-2008 19:23 

15 - 06-2007 03:13 

22 - 07-2009 02:35 

03 - 07-2008 02:19 

14 - 07-2007 12:04 

20 - 08-2009 10:01 

01 - 08-2008 10:13 

12 - 08-2007 23:03 

18 - 09-2009 18:44 

30 - 08-2008 19:58 

11 - 09-2007 12:44 

18 - 10-2009 05:33 

29 - 09-2008 08:12 

11 - 10-2007 05:01 

16 - 11-2009 19:14 

28 - 10-2008 23:14 

09 - 11-2007 23:03 

16 - 12-2009 12:02 

27 - 11-2008 16:55 

09 - 12-2007 17:40 

X 

27 - 12-2008 12:23 

X 
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2012 

2011 

2010 

23 - 01-2012 07:39 

04 - 01-2011 09:03 

15 - 01-2010 07:11 

21 - 02-2012 22:35 

03 - 02-2011 02:31 

14 - 02-2010 02:51 

22 - 03-2012 14:37 

04 - 03-2011 20:46 

15 - 03-2010 21:01 

21 - 04-2012 07:18 

03 - 04-2011 14:32 

14 - 04-2010 12:29 

20 - 05-2012 23:47 

03 - 05-2011 06:51 

14 - 05-2010 01:04 

19 - 06-2012 15:02 

01 - 06-2011 21:03 

12 - 06-2010 11:15 

19 - 07-2012 04:24 

01 - 07-2011 08:54 

11 - 07-2010 19:40 

17 - 08-2012 15:54 

30 - 07-2011 18:40 

10 - 08-2010 03:08 

16 - 09-2012 02:11 

29 - 08-2011 03:04 

08 - 09-2010 10:30 

15 - 10-2012 12:02 

27 - 09-2011 11:09 

07 - 10-2010 18:44 

13 - 11-2012 22:08 

26 - 10-2011 19:56 

06 - 11-2010 04:52 

13 - 12-2012 08:42 

25 - 11-2011 06:10 

05 - 12-2010 17:36 

X 

24 - 12-2011 18:06 

X 


☆☆☆☆☆☆☆ 


2015 

2014 

2013 

20 - 01-2015 13:14 

01 - 01-2014 11:14 

11 - 01-2013 19:44 

18 - 02-2015 23:47 

30 - 01-2014 21:39 

10 - 02-2013 07:20 

20 - 03-2015 09:36 

01 - 03-2014 08:00 

11 - 03-2013 19:51 

18 - 04-2015 18:57 

30 - 03-2014 18:45 

10 - 04-2013 09:35 

18 - 05-2015 04:13 

29 - 04-2014 06:14 

10 - 05-2013 00:29 

16 - 06-2015 14:05 

28 - 05-2014 . 18:40 

08 - 06-2013 15:56 
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16 - 07-2015 01:24 

27 - 06-2014 08:09 

08 - 07-2013 07:14 

14 - 08-2015 14:54 

26 - 07 T 2014 22:42 

06 - 08-2013 21:51 

13 - 09-2015 06:41 

25 - 08-2014 14:13 

05 - 09-2013 11:36 

13 - 10-2015 00:06 

24 - 09-2014 06:14 

05 - 10-2013 00:35 

11 - 11-2015 17:47 

23 - 10-2014 21:57 

03 - 11-2013 12:50 

11 - 12-2015 10:29 

22 - 11-2014 12:32 

03 - 12-2013 00:22 

X 

22 - 12-2014 01:36 

X 


☆☆☆☆☆☆☆ 


2018 

2017 

2016 

17 - 01-2018 02:17 

28 - 01-2017 00:07 

10 - 01-2016 01:30 

15 - 02-2018 21:05 

• * 

26 - 02-2017 14:58 

08 - 02-2016 14:39 

17 - 03-2018 13:12 

28 - 03-2017 02:57 

09 - 03-2016 01:54 

16 - 04-2018 01:57 

26 - 04-2017 12:16 

07 - 04-2016 11:24 

15 - 05-2018 11:48 

25 - 05-2017 19:44 

06 - 05-2016 19:30 

13 06-2018 19:43 

24 - 06-2017 02:31 

05 - 06-2016 03:00 

13 - 07-2018 02:48 

23 - 07-2017 09:46 

04 - 07-2016 11:01 

11 - 08-2018 09:58 

21 - 08-2017 18:30 

02 - 08-2016 20:45 

09 - 09-2018 18:01 

20 - 09-2017 05:30 

01 - 09-2016 09:03 

09 - 10-2018 03:47 . 

19 - 10-2017 19:12 

01 - 10-2016 00:12 

07 - 11-2018 16:02 

18 - 11-2017 11:42 

30 - 10-2016 17:38 

07 - 12-2018 07:20 

18 - 12-2017 06:31 

29 - 11-2016 12:18 

X 

x 

29 - 12-2016 06:53 
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2021 

2020 

2019 

13 - 01-2021 05:00 

24 - 01-2020 21:42 

06 - 01-2019 01:28 

11 - 02-2021 19:06 

23 - 02-2020 15:32 

04 - 02-2019 21:04 

13 - 03-2021 10:21 

24 - 03-2020 09:28 

06 - 03-2019 16:04 

12 - 04-2021 02:31 

23 - 04-2020 02:26 

05 - 04-2019 08:50 

11 - 05-2021 19:00 

22 - 05-2020 17:39 

04 - 05-2019 22:45 

10 - 06-2021 10:53 

21 - 06-2020 06:41 

03 - 06-2019 10:02 

10 - 07-2021 01:17 

20 - 07-2020 17:33 

02 - 07-2019 19:16 

08 - 08-2021 13:50 

19 - 08-2020 02:41 

01 - 08-2019 03:12 

07 - 09-2021 00:52 

17 - 09-2020 11:00 

30 - 08-2019 10:37 

06 - 10-2021 11:05 

16 - 10-2020 19:31 

■* 

28 - 09 - 2019 ' 18:26 

04 - 11-2021 21:15 

15 - 11-2020 05:07 

28 - 10 - 2019 * 03:38 

04 - 12-2021 07:43 

14 - 12-2020 16:17 

26 - 11-2019 15:06 

X 

X 

26 - 12-2019 05 ; 13 


☆☆☆☆☆☆☆ 
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02.5 
07.0 
01.6 


39 15.2 
104 38.0 
119 40.8 
114 43 5 
149 46.3 


26.8 

26.8 

26.7 

26.7 

26.6 


164 49.1 521 26.6 


179 51.9 
194 54.7 
209 57.4 
225 00.2 
240 33.0 


26.6 

26.5 

26.5 

76.5 
26.4 


255 35.8 S21 26.4 


240 08.7 
255 11.0 
270 13.2 
285 15.5 
3 DO 17.8 
315 20.1 
330 22.4 
345 24.7 
0 26.9 
15 29-2 
30 3121 
45 33.8 
60 36.1 
75 38.4 
90 40.7 
105 42.9 
120 45.2 
135 47.5 
150 49. B ! 
165 52.1 
ISO 54 4 
195 56.7 
210 58.9 
226 01.2 


S 4 39.1 

39.1 
39.0 

■ • 18.9 
38,9 

38.8 
S 4 38.7 

38.7 
38 6 

• ■ 38.5 

38.5 
36.4 

5 4 38.3 
36.3 

36.2 

• ■ 38.1 

38.1 
38.C 
, 4 37.9 

37.9 

37.6 
• 37.7 

17.7 
37.6 


u 15 d o« 


270 38.6 
285 11.3 
3C0 14.1 
315 16.9 
330 19.7 


26-4 

26.3 

26.3 

26.2 

26.2 


2.8 d 0.0 


241 03,5 
256 05.8 
271 08.1 
286 10.4 
301 12.7 
316 15.0 
331 17.2 
346 19.5 
1 21.8 
16 24.1 
31 26.4 
46 28.7 

61 >1,0 
76 33.3 
91 35.6 
106 37.8 
121 40.1 
136 42.4 

151 44.7 
16b 47.0 
181 '■■9.3 
19b 51.6 
211 53.9 
226 56.2 


$ 4 37.5 

37.5 
37.4 

• ■ 37.3 

37.3 
37.2 

$ 4 37.3 

17.1 
37.0 

• ■ 36.9 

36.9 
36B 
> 6.8 
36.7 
36 6 

36.6 
36 5 

36.4 
36.4 
3b.3 

36.2 

36.2 
36-1 
36.0 


S « 


S 4 


2.3 d 0.1 


Canopus 
Gapelb 
D*n«t> 
Dene bob 
Dipbda 

Dubhe 
Etncfh 
Ella rim 
Enit 

FomcJhaut 

Gacru* 

G wncn 
Ho dur 
HOjuqJ 
Kaci Ault. 

Kodiab 

Markob 

Mentor 

Menkent 

Mioptoodm 

Mir# ak 
Nijnki 

Peacock 

Pally* 

Freeyon 

Rasalhague 

Rrgulut 

Rig*l 

ft'gil Kent 
Sabik 

Schedar 
Shaulo 
55im 
Sptco 
Suhail 


264 02.6 S52 41.9 
280 55.0 1945 595 
49 40. b N45 15.2 
182 47.4 N14 
349 09,8 518 D0.7 

194 08.2 N61 46.7 
278 30.2 N28 16.', 
90 £2.0 651 29.3 
34 00.5 JJ 9 53.? 

15 39.1 529 33.6 

172 15.6 .557 05 5 
176 06.1 517 >1.2 
149 06.6 560 21.2 
328 16.4 N23 26.3 
84 01.5 S34 23.0 

137 13.5 1974 10.6 
13 52 0 N1S 10.fi 
314 Z9.b U 4 04.2 
148 23.3 S36 21,0 
221 42.6 S69 42.4 

309 00.4 *149 50.6 
76 14.9 526 1 8.0 
53 40.4 S56 44,7 
243 44.6 N28 02.2 
245 14.1 M 5 14.0 

96 18.8 N12 13.8 
207 58.0 Nil 59.3 
281 25.5 5 8 12.6 
140 09.6 560 49.0 
102 27.8 515 43.1 

349 56,4 N56 30.5 
96 40.0 537 05.9 
258 45,9 516 42.8 
158 45.3 Sll 08 4 
223 02.5 S43 25.2 


Vf^o 

Zvbenub* 


80 

137 


47,0 N38 4b./ 
28.2 $16 01,1 


Venui 

Mari 

Jupiter 

Saturn 


5.HA. 

331 28.3 

?1€ 56.3 

m 55.5 

5 55.1 


Mir Pa» 

h m 

10 17 
IB IB 
1 07 
7 58 


(Interior & Exterior Angl 
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Exterior (^l?^) 
angle 

Exterior 

Interior \ angle 



E<t “ i0r (BUOrf) 
angle 


♦ «* /<♦ 



(Astronomical TwilightJ^ir 

L-yz£~*?j“\ i a 1 CTi\) 

(3 If j? ^ lAjf^ by'ubZij'sj ij^S 1 f A: o> l? 

(J*i^ - (J.tf t/£/ c? * 5 U £— <L—Ji<^/(* {sjjI <ki *?j) IA {^‘C- 

^JL ^iJ Jl»:< ^(zodiacal light) (f>j 

■jfrZ-bt t 0 A —‘i ‘ ctr*- r »>li 

• * 

~f \(Civil Twilight:c)^/^)^[t:/yJ^ 

1 1 (Nautical Twilight: 

.(Astronomical Twilight 
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/M TVA 




(jo Horizon Day (^) 



u i/i i ^c3i<£l 

** * 

< -»-> I <M«f-(jj* ^ C/I (^JL, flf % JiyJj'j) In >/ S', 

cr\ ji'Jr'J&tf* 

'Ci±r/;\.j!i^it}'.<Cu> , .0'‘^&sdy^j> , »J l ‘d/+ , ^-Z'^ i: >‘ , -i> l it r bd>& il 

https://drive.google.com/folderview?id=OB8RzOGVdiUMBdOgyQUNGY25oazg&usp=sharing 


sultanalam74@gmail.com 


sultanalam_74@yahoo.com 


/ 



www. bestu rd u books .net 








m 




'Vi 


** > 


(Zodiacal Light :*iri)J&$3j')tJ : )jJ.u 

(Zodiacal 

(T rigonometry)^*/ 


(Co-Declination: t/^“i/Co-dec:jfj 



9 ^ : ‘ <C L-fQ'f '(decli nation) ^ q * 

/(J^l )J^ 1? £ L£v^* V Jlr tc- \Ji)i&s£- Jir 

ia=ra-q* : ^(declination)^ 

< (5l/i y* r&< (declination) u >\S*'fbii 

ua=ra+q*=(-ra)-q* 

(Colatitude:i^^Co.Lat.*^/) 

ijy^ ir^(/jz£ Zl 2 d*fc— ijt 9 * 

ia,ia =mA<a_q* ;fc,j/'Y(/(^/(jk_rr? a o 

i *♦ ♦ / 

:(Twilight:j^)^^/^i^ 

(3 i^r ^ y^ (3 ^ Z— iwj/i 

(Body)^ 

-U*U%tj£' .Jtvvjji 

l 














TA* 





-^^^^Adimensions)jkfu^^^ 

(Geographical Poles Jy J^L 

-t/? 

iju </Ji^i £ £fd)c~ if^6&/z:(0t>S (j 

rue North:^L*iy)J^ 

-Ut2?C(j*(True Souths 
. cC^Ltf^/ 

( G eo metry: L»jcA)tJ/£)Z 

(^u^>ji\!L J*\c jiiyhjifi L >/£> ijPjjti&jijjtC {/• t&» iSJ"k j 

~\jtL~yz 


(Line)Jj> 

t 

♦♦ 

-iW JlVyjl J< jj£ jf 

:(Equator)?^]** 

.U tfJl (Jj U^- 42-^^»y b {f)»))£y*jt k^i\jt£ 

~£_t [I fifijZj 
(J il/CSISouth N l North)^^^ U (Jy >) 


www. bestu rd u books. n et 










equator 


L W V W W f N H 

(Tropic of Capricorr\^vXc^iLTjy)(i>(fii>‘ 

#♦ 

** * S ^ 9 4 • •• • 




wULl^liJU^ 


North Pole 


\ 


Linesof 
latitude 


Lines of 
Longitude 


South Pole 
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TAT 





Z-.P^Ptsb 


\ 
\ 

(Tropic of Cancer: 


,^u> 




CA^V 


:(Meridian:c^i^)^L^ , ^^^ > * 


:(circle<Jy)oyb 

li/3{/* I^p y bjz^i^/^i ^ t* Jif 1 ®y b < 1? (ited. 1 

Jri^ U 1 1 (Ji IfJ/1 j£/? 4^ 1 * v* V</»^ Jpyb 

Jj/j? iz> ly> Ub<LyyC^y[/^l^ iTlif^w-^le/bv^ ij 
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d, '//£- osh*Jt%£(ijAj )^vjjC^/7< ijtL- If cC r tsb'.o/ 1> 

I♦ l ^3 V&>jj I *\JV Ji ^~0*\/Ad U 2 l *<£- 1 *£-*sbf\\\J U*^Zl J^rfv J b£ 

by jZcur'i&kJ*A b s J ! >sb l^jr/c..*^ (/<L A//^ \?j> ^•jt^b 

_ w lr^l ^(> 1 ) f j <• ^ n * ks) f (Jj Aijv .> iijtijj^^bji^ tS 
c[i.A---cfij .fUzJjU'VJ.. 

iOjliii Jji^b 


Gy^Ubi^y^&Vj/^ U~ 0^( $ ’ <£- I^l /0 

*1^^! Ji^yb’yeyb^L-bi^yy^-.-/ ^ /^b\J /^\jffijif\J'0\c* t ‘'Jl~f&\j 



xjJ^izjtlL [JhslL \jyi ^(Jjhsb£ f &ijA^L&jt'XOtJ' li 

-L Uxjtc^iS ( Jy^O^/* 

•* 

_ c£:>? JxV^ •Jf* L £* l//^ 6 ^C bJ^J'fjA \/ 
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CVL^c^" &/ U~ ^jy*\J r l>* li U JiO c^iXtJ *—^ lTO" & yd^^-^iA ^ ^u ri ^ 

l d tyij^j^ I U*/^ ^ y*^ (3 X^ 1 l?' 6^— If tx f[f\Jf tfifl 

J p /j!-iJ^J'{&£ji\tfy!f^c^j^\J l> flL{3' ! \J ij\}J p /^\J^yiC^(^^U^O/^’ ! d~ 

Xy^i/j ir^ w/1 JX*d1 d*-/-£ Cf# sJX* L w/Hd d^y: w ‘ &v X 1 ' 

4 * ** V ** # * 

^L^Sj/iJ*'^ eJ/^(/ ( '^j-ijt“Ji’’d^JAV J iJ> ir ‘ : Ji> 

n, i ^H^/S ts-'H ra”j^ 

jyV?4V r Ji/iU^ yy 7 iC-XCj- Uv JS? f V :v« 

y/)£_ jyj'l^if", ly^. J^yk^jyic-^j(y^f_(y^Vii.J(rty“) 

dj*'! i& - ^/T 5 y b y? j ^ yi(Jiij/b^jlf lp'ti>:(r)j> , (5 

J)^j/ Wsj* J/i^r-Zlfij^i iyuy^/r./K .■>, • j’/j\i>f~>£oi L- yi -J. ^/*> 

yil/lXu?- (jo./ iJ%jl VtfL Jl^ijLC^i/^ t^ljihyb 


. 2 £ii(/i/ v /'tjA^£^ ( •/■« 


(Hour Circles)^ Uyfjj^HJsyb 

♦♦ ♦♦ 
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> b p j 1 W b U" - 1 





:(Great CircleW^yb 

%£fj' i *A*»s hj$yu U <£ i 5 y <>> 
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(Antarctic CircleX^r?:-^^ 

♦♦ ♦♦ 

£,bat^r!; >l»Zl 

^ ^ * H ♦* * t * ^ * ** H 

%£-{f* ^y?ojj\Jih>»sb kf ^yt^Mosb sj&*t>sb 

(^ zJ<L- ij u? /y>-i > y ***)- U? 

(Arctic Circle)Jlr^?yb 

♦♦ #• 

{*.*? 

i 

OJJ 1 1Sh> -JJfc* ~Zh> tub jik> / : 8^H 

‘>L^J j**ish 

(Celestial Equator: :ytjfijz^=tl^fyj^ T) 

iz?J(r U Ijfc- (Til/' lib^stjlr' 

i ?J(c\j£ t^yj^jut (Ph 

(J L» 0J"Jjy by/f^ ' 

t • 









www. bestu rd u books. n et 


















rvw 





.->yy^ 

t V « ** w 

(Meridian: 

c_ ^JiC, CflJlosb ‘/r^Si / 1 •-<£-£* ii/"‘ i L^ I wi^ ’ LiAJ UO-K l j I 
£ I Z1 J&> </f y<c- C&v/ k> \JS &J.r w> lAj ^L l/ 11 f IViCll^ 1( *i&> ;l ^/t? 

\J\j>S . ^\£db .IS 

•jm/J^i&Sh 
♦♦ 

4 ** 

j".i u t z£ ~f(f‘j^ < J^i2>^ ^ w Ki J (r.Ji> Jl-/j (/^ v I wi^i> (J 1^ : is./I? 

it>* ^ r, f- tv^ JlrotV^ few t lOV* 

.^KjJlr^l>^(J>^l^l^ 
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rM I _ 

(Vertical Circle)£/livUi»yb 

( H o ri zo n cJ > ^: J 0 t^il 1 b 

kS^£l 

‘(Vertical Circle)&U'yi)i»yi.> 

■ <(Altitude)&&/i 
(Zenith angle/distanc4^u4- ,, ^t/ ,yl, ' J> ^ 

(Azimutl)rf^i/^ 

:(Almucantai> 
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I va\ 


c.wit'ijuS 



L\r jf/J* 

~ — 

d/lc£ , ’flf l jZd/-(^^“jl) t >slj’^l£-tr'/ ) 'txLi»;b£^jL<^ttlf“jJi”lt/ l 

S/£-d^'{f~ . 

<if liil^j 34 ^vj 90 L^> 7 j 90 wiy^(Jc/!j<i_. 


-£-t-tl/“tSsji”jiDb£.s33j34^90;ii“J?'ji”jiiJl,tLs^jj90_Zs 

• * ♦ * 

f is 1 */; Ms £-/&/( N a d i r) f >$ i c^oj f ( Z e n i t h) J 0 1 : & 1 folJifJlj 

Vertical Circle)&l£yijipyb 

Altitude)&l£^yj^l J>4(/(celestial bod^Jilr^cT^J?Jf:£,l£y/ 

-^bcefVt IffiwVimto 


3»£* t s £,\S\)l "SfbJ— b y -^/Zl »> Ov J :JL* 1$ ImsSj\$\)\&* 


90 wir fctf^/ < 90.833”^.jU(/i>^lc^c3j tyi 
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b I '{j/^ 


n* 




1 "“"■" ' ' * 

_^^V^^^ 9 °- 833 ^- /> 0 - 833 ^‘ ::: '^ 0 j, ' i ' l j’' ; -’ 

c^-,^, 1 ; m,i_y S>i>j*u *<>»£>'-/ 3 ^~, 1 \>\ 

M.\?'sj‘Jvii/»jii£-tti(True north )Jt^J?yJJ f ’wCi-<i-t'^(Azinnuth) 

4 ^ 

■ 90 ^(Jji>d/J/^) J15 Jp>'i 
-^3*360 J^<c^i/jlrJJeA,i270 180 

;^6/» f<J>{>iil>^ b £ I I^j I ITJ, k'fJWryV >*V‘ 6f >*iAf- 

r T/^'j ijt s^i—s 0 jv >" (j yliv„ j y jf iKf 1 ^( 1) »> 6 

c £;Jic2>jG^tx4-(^>0.833333)£j50^iJ?tyi>-^.bjr'U'),Sli 

j> ■)<=_ Ifj/iLiI, <L If £_ t (ji UvjZI l? 11 tf/> Ij<Cl£ tAf- $4- 7 'bfyi 

j3,32/^ If j/ if iL> 34 Ji if si $?&-£- 8ft^i 'bjrd}£ 

/‘£j)jiu&jA>&34'*y£'WJi>£- uJi- <A ^ ^/' V &*£. 

y JliJ? iiPg J/i/<L 1$ l/lfiJ/^ ^--S (-T^—?»tO^ 1 -^ ^-’ 50 

-tZ-tf'tfU'J/fcrljlite—k 

(Pole star = Polaris)^ : (5)oli 

: ( Eel i pti c) ^/^r 1 1 32M 6 W 1 1J 
:(Orbit of the Sun)c/vU 
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C*lrl 


C* ly^ fysfiy) <C-jtj ‘fajy'/i l& J?£ b J ^ ( cA j 

: Jl ■J^~ > ” cf( Orbit)j uZl -=//(jyr & 

MAtHsCr) vU^y(i) 

•• •♦ 

^iyr 1 ' ( Declination Circles) JfjiuhU^sj ib^ 

.^(Ecliptic) 


- ifL- fc/'/'V J>*f ii> Vx J r?2_ Ji 2 3 .■4 ly 

b^'^A c/ ( ^- J)J tz^clhjlr tfji 1 t£ ^ y*(J^ l£J?£ b J *' J > lcAj:(2)oA\i 

1) fj iL y ^ i Ir ? X/* 1 £, vr"(J~ y b 

t* (/^ ^J'/'ifl .1 > |/r U? [f'b J ^ b J*\5 C ^ t* il/* X E cl i pt i c) £, ^ I ?y 0 ’ i y b 

(TyCs//cj<j£<i_yb 

ish\j~j\jb^s/}*zA'/^)* r *3/3b ! ^-€— 9 )te£- ^ Tijw if b^-z— 

&{?Uf ~L-/j*)jf\y tfsytfi/e, iiJ'L^ Jxy £/<^I ey 0 < l) Jxy 
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Zenith )23tjtfUics/j*\»ifVi&sT f / 15 


>i((Aititude)6^ ,f (Distance / Zenith angle 

hour angleX^UuV 

^(Zenith Distance / Zenith 


U’j(J^jy^Chour angie)^U<3Vjji(Altitude)6liOf 
i/I. IAs^Jr^L JIJi V a ^ ■ jf I 1 w* t£ 


Zk/j 9 vA^lr>L*yp^Jj^L£f:l(Jlf:^ Ail fol/ V A 

t*/^v(Declination Circle) 

cf(Hour Angle)^^JcTl-Zlj^y:^i > /i^L^(Verticle Circle) C&jDfpsb 

L<£t AC ^ wA^ & 6^ d&- <h 3 > iv^AJT h JTo o 

: uT C^zAJ;j^C 

tf^(45N)cJ«r^*o^w> r©^i(67E) *X^^ J 

15 ) J Ir gk" l &/&jy'ijZ y^J L <<L- l jAAv ^lr T/t^ j U 

lyi/wL^. A’lUb^AeyijtfClCdegrees northern declination 


Zenith Distance / 

angle 

{fl'-ijiL- i lf( Altitude) &&!* CV jA /U ZAj v a 

Declination : 

C* (Circle 

** ■ ■ *• *> ^ * t 


www. bestu rd u books .net 









nr 




Jo&sb)J?\YbjrJbfz- (J> bJf^Uj bUj : 
c^-VT ^ ^ ^ f # ^ < r—^ 15 if ^ If ^vr'f c? f 0< * ‘j*U'”bJ*{fl 

i yVj^j) I 0 (/y U <£lyw i 0 * *{/[/ ’ j}i^j) t* t ‘CiJ'”c^jZjfL^tsiijf'^£ 

>/:££- i/cj’l'jiJ (JVfoj j <£l 

CiJ/7 f*Aj?^— l* it {fO I if '(yjy'i dJi £1 <J? lyJ^j t A / U^T ? y^<J") 

l? lyJyvjlA (/f^_^yly Zl^yj iA^^” ^ bf 


£/ tf*«C 

l A-<£.f$>j//n/f. 
*-[ 




(Celestial Equator) 







^ Jlr>- 
^North) 

_ Jfc ! 

(Horizon) 

yj^j)*t A ! 

i 

ii>l((J^I/y^yjlA 


ci> Zl £,^jj< 2_y? io ^ ^3j <£l f l^i }- 'f/Y b^ 1? 

* r c ? / f L ^ t/v' 1 c^ &< d *^V if ^(Z 1 Or 4- ( ^ v A rrrrr ) 

*• ^ 

Zl J<y;^(AZl^r'^j£lf^i/^fy^^(r^j>2_^SvArrrrr^ii^ 
- iyij ^L l?Zl^5/j i-*Acu (/iAs^ bsy'^s^-* \£*j)$JZys£- d*Uj> i/tr 

i/^ ( bTCf <yyfy> i a fC*\ $ li^<£l j?" 
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£ jso ia j//f- jhi>i<j£ ciUiP'-o!? sL £_.* v J.iw^ Jy2_ijiA j-i 

i V V 

jir -/ijiu^ f> ij^tTC vV"J i c3jZ1^ CvV 1 

y jtsjjjjir/i &S6 WU;*A J to J^ 11 Cf^- r ^ 

(/Ul*-*- <W &< *« i a ^ i^i^fi C^f- iW J / 

^ P jli^iii^>^^^t , i_l'(/>^Zli3><£liA;i/^ | j | (/^''’ l ^ 1 f 

(Great bear & Cassiopeia 


I^j 


V 


i/A=-ii 

• Cassiopeia 


(c^) P.i. t .r. < ^*V^>“''“' 


(sviTw^) 

North 

Star x ! / ^' , 
-•- 

'■V 


\ 


Little Dipper ^ 

C/'loS) 


/ 

V 


A- 

I 

I 
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URSA MAJOR 


CASSIOPEIA 



URSA 

MINOR 


Minor )/^f^j(Poloris )i;irj^ 
J^'^ij^ji^ZlCUrsa Major )/f\ ^>j£- ~ qJ’JJcl, (j£ CSf Ci#£ 

-if f o^- Slli> ijZ jjit J*i /c-j*C> JLz Jl. (Cassiopeia ) 




(UrsaMajor^Uv^GreatBear^wic^tT'i^kjV li j 

vUiyUtSlfl/^L/^^t; 4v ( i=/L-' J;j=^i) 

( uj If d* (j^ff c£<J l# J l jlriftJC* JTL_ 

££ star/Polaris^./irw^ 

* <?* * 

C V ** 4 * + | 

U dri> t*w^y£_ U IU^ (/£ l 

(W-Star:>/iMj^j(Cassiopeia:l-r^)(^>^o(J 

^ * 
ikij tv#^ io t yfej 

/* ^UAjrt i & ^u f t ^ 9 v f w^> u rj^jy^ 

- (fii_ (foj t 

o L iJ^itLjf\ wLlJ 97t*w-^(i/ L ^ J* 

JF y ** 6 4 • V 44 

- Uj- Z-J&- v tTw-^^y- py c> J \sj> i or t j>f 
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ji L. tA£?u Au c 3 j» t/f d 1 ; ( r )®> ^ 

^ tr i/^ 9 j> *J/*c3j iji y^ t>? J>/(/<jf' (3^|~ </-»^-» ( ^ y ^ p-^ t* ^ ^ 

tv* 

^\'Jl \ J ^0^'^J ?l S^\ i JC ^U£ y 2 ^ J'XjjyJbJ^i&i >'-■ : (~ )^ G 


))zJ\c- ^yi\j i $\\c^{J**\j ff f^{&U'\<z- ^ j ^9jt d^ 1 ? 

J?[)f jy b ^ij^yj 1 / £* ijOe-*# [£l}s.U (/ '■J f /j*lC& J , -<f- ^ 

C?» l/^ ,# 1 ^Jl^U- ^ c/^ ^ tf £ (J (r w— ^ J 

4 • * * 


fl^J> [iPSy ~>‘£->}jZ &lJ t >1 f j” A*li »vt-wJ 5 :(^)>> lj 

_ if u yyuyj/- y 

♦♦ 

(degree system)^(jlfvj 


if (second)-; (minute)^-^^ 

-«s_ ££v 

c/>^ l c£-i^ : t^-i/ 
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nv 





(W-StarvlMj^jfCassiopeia:^^)^*)^^ 

/L;:^ 

•(Vertex)^ 

/l&liJ'fjiLtU ■■A./ 

(Sine Quadrant :^vj<y^)v^£j 
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U2) b U" f 




-Ulr^^'^' l ^^^Sine:iy'U-)w^Zlj'^L^t/ 1 ^ 

< J^l JCjfA< »,i “J'ltDl f”J&3i} K'wlSS'lfi- —sf d^(0 »> l» 

U<— 

X / ,/ i g J 

(Almucanter quadrant 

&/<£_ J/*|X c4 -/ Clyvjl I/L*-- , '4 1 K''.W* 

J*s~ if'( s i n) «.<: i 4\J'ijZ\sj£\s£- tj libi jZ % 6 &f —VV- )**" 


t 

♦ 

(Mathematics, Maths., Matli i/V 

l 

m 
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rv\ 




(Radian)^c/>v/c/>v 

i 

m 

^^(^ivyZ-lf^4£“i,rAriA6r^”‘^‘‘ji,/^ i _>i Jt / i y ( -i£;, J 


\ 



/ 


u e l radian 


^CiV>yCCi 

t •* *• 

** 

(Degree f (Jbvj ^ Z.I, Z <£ yU 360 £ y_yb ^ »: r,/(j 

. jJ’i . 

'c£>^ 1 ^ rA riA^r*^=( c /> J /)> v /r**=^U^ri* 

iAniriiiii = r*-rrv = 

-cA^v^i^mra = ri-ri f rAriAor^ = ^i 

= r^-rri* = i/jfi 

# *• M 
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> w h i “j i 


t* * 




v*ia^*^'irr = r**”'i f rAriA^r^ =. >XT) 
^Uyj = ^rAriAar^-rri* = c/Xj^C> 

„>/ imu^rr = i,rAriAar^-rr** = 

xojd^MAf)<)t'6<fif‘{6u>'y'o£ 

^Xj (viz-ramra) = >/o,mi!iii) = 

Sin (v^ramra) = Sin (MHfiu) = Sin 1 
v*i^fwr*ir = v*u.rarr*ir = vi^r^rMr 


:>iy 

Jl-^ 4 ^T( 7 V)( 3 t \Sk£j)\j££-i>sh~Y 

Ir*f^u <£~C^J^w^cT ^ ■*■*'*' 

~£- 

t 

V ' 

(2217 =*— ) 

mriaqr 

^ i-y^ U>H^' 

:(Angle)^jU 

- (^? lyfrlfj U/J<£ Jl/^WOl^//^)} 

(0 

♦♦ 

j? i jX- jj£~f(^ iS ' j f'^ ^ ^ & fLV<L lA<c- J l^< 
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c*WiiWiJliS 


(J bZ^- ^ yj/Z l?y b< ^ ZiT ( Jy' j )yvJi C-^yT f uj Z_ U <~Z r 1 j»y b 

(Jy>y<!♦ t^iUfeu>y>I*£/U*yjZl J)/jf{,t) tZZL i£^iX i♦Zloyby 1 (jj I/vjZI 


*♦ 
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i.r 




^ j»; ^ ^ ^ ^ ^ J ^ 1J ^ (3^ : r ^ 


♦** 

^ t>f y> (fV/(> t>(jl^L U^(J^ JjyG^*J ^L tA<£- (J>v*c^< (X t>C-> L /»> A/ 1 
y/j/^UT 

<LJ?J f d^'^U^A^^j^j^JjS^L-lkXglobe^Jof^y/ 
J^fj)\J r i/s^£(g\obe)^Js/^£~ t Yu UZl 4 — 0 90 ^$^?Jdl V 

<C j?i j lr U>i ( l/ ( ^ ( c^tfdT \f{fvd^' ( £- J&& If ^ 90 V j} ^~ & & ' J ^~ 

* * , * * ^ / 

* If ^90^1^3 



1^ l31^ i>c> (jl,iij: ri/ij 

angle)^/ 1 ^;.(Right-Angie) .(Acute angle.) 5 -jU^jU 

(Reflex angleX.jUcTl^^(straight angle V<;U>*r(Obtuse 

(Complementary AnglesXujjfj-^.(Adjecent Angle^jUJ^ 

(Vertical Angles)^; if l (Supplementary Angles)^*; 
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* , * • 

4^iUJ,v>iJ jL> (Interior & Exterior Angl e)^jU . 

Alternate exterior )<L r jiJ(Jj# JjL>(A lternate interior angles) 

(Corresponding Angles)^jUpy^t*.(angles 


: lC Lty^^/cTJ^/r^ 1 

-yt 90yij^Jl/viU5i:(Acute angle) pjU-jU 

SOjvy^^t/o^ifJjj^Right-Angie) J^jlJ 
-jtvUiz-jL, \ffjs 90 jtj&ifi/tfjiJgj: (Obtuse angle)^Cy; 



^ 180 ojLJ <=_90 
More than 90 and less than ISO 



^(straight angleXyJl 


180 


X 


Y 


:(Reflex angle)^)Uif^i/iJjiy^i 
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:(Adjecent Angle^^Ui^* 

«?*vi j i~ 1V4- ji 1 f&i- >u 4 ? >» 

-j? ^“(vertex) j'b’y^/jy^-iJi/fiy-tAb . jl<L r >ijJ^ > ‘<i-;ijj> , j} 




^Complementary Angles^jU - ^/ 

-(^(^^./w^XiSO'eO..yL.45*45.20*70. 40‘50'-il>.^tll/^f 



^Supplementary Angles)<L-jUJ^* 

i/ 1 ^ (ji U^Oyi 180 



-^^(/(Linear pair/ ' £j J 1 0 JJi? 6/$^Ot >^ »> l> 
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t*o 


^(riP^ijyZ 


^Vertical Angl e^jUi/U 

-Jitf- “(vert ex)i/i/’j l 2-jj/Jfss-t* li 



w w 

(Interior & Exterior Angle^iUj^Ji^f 

- \Jl~ 2L 1^2-, j 0 (3 4r 3 1J ^-yr ^ ^ * v\i~ i j iL v>* iZl J^'iS*' 

Exterior 
angle 

3 iyi?) 

Exterior 

interior \ angle 




Ex, ®r ior (««&«) 

angle 

4-j»;(jV^Ty^/^(Transversal)ity iJjiPsj/i 

J^^^^iiJif'w^j^J^J-CexternaDji^^iKintemaOjj^/rL^sL 

<L~jV r jU 2 ~b £L-ytt j*t jU 
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> b&j I U- 1 t 


IA 







-Oil— It/tL-jU (juJI Jj<L- > U I i/0 &b\jt {Jj? If J t^Zl IT K 

t>?^u ^ iU^c> ^ z~>?^u j>*[ ^< pjdtoxVijLj*** 


- <£l Vj (t>u U P*)\jj3\£~Cs^s\ jc- 

•* l ■»* ** (, 

:(Altemate exterior angles)4_jU(3j£J j£ 

c- ^^U0\>OjC>{jl Z-tfs.UJzfl 


«• ; ** h 

:(Corrosporiding Angies) 4 -^Jey^t> 

of 3 y? * 3 * kJTW- t,/* 4 r 3 * cA^.u£ *X} 

uLi/r^jij'/fi^tn . j>\ .i <r.. a^....^!^ 

- 3 ^ ; U ■> ij&Sdte/i J~ Ot )] *^ 
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i*V 


JU® 


IA ryyf ^ jlXu lf^jU/C>^_ btyyjIA ♦_%£ 
1P*<^ (Jy£/ , yji( - /2' ${Jlj£(*if{J£3lj{flj£L~jj{f\'&VX:r t /V 

Jif^/-^(f-ul^-^6r J k'>-^' if-^jJ^-L-bi^c-d^^ ;r,/i; 

(O-'i* 1 ^.Ojlf"-. fijf£*.jlJ£/>^yL^.IA(0 ^jU«/C>£_ t>r^vjlA« 

•* w {, 4* * 

-yjA^ 

.i y 2- fe.y/JV-P-^ <4- ji J-l^vLij iL ^ d’i>>'/y 

-yZ_k( Linear pair/£jj>0 JJi? J// L yZ-ti,^;^ 

♦ 

:(Hour angleXyjJU 

t>tjff Uy£ 

(Hour Circles =^Uyijj)J,j^iXl 

yjf(Declination)J^ 
:(Right Ascension 

-l£ t>ilbiiryjl^(/L^Z-ii/(Hour Circles 
y »> cJ by J*? (JV ik> J U (/^ ^P&J" 

-£_iriV( Declination) 

i-vy^yjilrfy? c/ ( J^ w to* « J5v£* 

y ?> tr2l c^‘ di l» U^U fi y^)»£y'y * lyH k> Jlr T: 

/Jilrf y?»>t>y;jtfi/i j yji^t>r(Vernal Equinox)(£vwiJ 
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i*A 


M 


w^_ tyjf(/^^r'c5v l ‘<f- t’lfV'k /i J*\ i£Y bjt's JJ>J ;S-VL21L20 

oJu- U~ ifh>i jt jJ^i <z~. *>ij b-Ci^.l^*Zl >4^1 Jj^c£v <^“>?* 

f- &jjJlJ?l, U> Mijy ^ J>4 1 )>:c? 

It If it §P ~~£~ Irlf U^lf \jPfi t / c—* Jj^2^ 

t*if L k\j£&\? tr(f l tjt&lf j> 

-U* iL^U^U-^24^Uv^360viUU^^wC(^U^1 S^U^-d^jlr^ 

** * M * •* ♦ 


J4^ j(fyj3^^ 

(Declination Circles =J#I«) North Celestial Pole 



iPffU JtJ 

(Hour Circles =^U/iw) _____ 

(j>auSd^ 

South Celestial Pole 


Celestial Equator 



A UT ^ 
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ITT 




North Celestial Pole 



South Celestial Pole 



Cs m 

21 btiX&V%jr:( 1 )»>l> 

-/ ><V 1 23.4s tflsuj fcyj 2 3 

jTut.21.4/j 16vi(</*28l27 (X B / ^il< f _21.4^ 


-tyjfJilts' 

Zl CJj (J/wlr ^ ITMS; I (^t f ^sf*£><£. 'tjj fry; A- Zl/v L£> IL fr U wifi 1 k/l 
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_ \ i\* I 

1* If US Ir^A^ I ^^iij)Uc 'tjJ fji^l l<£_ t* U l &\f'^ &Li-^ 

2zjt<j^j> J )tjlj}ti^,/^,i6'jj,,21j>i20f?xb>ti* ; ,>/Ji,fbA20j?‘/i 

fj& & Ar 3 , f 19 j >\20 ?x M 20 /\j>\' ITJ*L,j/ 

-jry ira f iri J^i^i 7 Jj'uZ. 
** * ^ 

(zodiacal light[/jvJ.^)wZi)j£j.>; 


)vU ( ecliptic) d^ 1 

-f-l& / Jl / 11 “‘ b 1 ^ s >’’ L ^’■- l $ { (d e c I i n a t i o n circles 



— ^ 

( Zodiac= *S, (/♦*>? « cf u k l/’va/J 9^1 fllr^j 9 d^ltsb 

d ^ 1 i//J- 9 fee- ‘ >V 1 u^(J« (J Ir ’ ^ 9<(j[ J. L j J iV 

(12 signs of zodiad6^^Uv>*i<£(j£ J.iz jy^lrii/(Sign)^Zw^^yr^i 
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UY 






cl~ jf t hjl L~ /j^f&j \S b's'^. t^b'/eL- si*—ft*d * d>>£Y jJ 
S^^ e i^ft^k^d^^ zodiacai light &/<£»&$* 
fsift'cL-t/'S^b'/s'di d'Jt^haUS ' 

(jru^jSj- ^ JfL tf&Ut \Jf&s\j oU iS b j s' t &j J-u bJ’d' f - (3 

&j\5.)yL —(J*v (J^ }' 

*+** £ • • 
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t\r 


JUG 




^-M.-vuCinr^ 

^ &j/^ 1 pyljf ol J.3jCjs^ iZl (jf J. JfL^ 

ij^_ d[/^L^ i 

- i/k-s' * !# lT* to\j bi*> i v 

: Ji If <3^ ^ f- 3t/(*J/* J* i/v J If* i 

(r.jfwiU’(jlr * (k .(i 

j j L^f t>r U ly ^c/lr i<c—^ lT Jp O'Xsj) U>j ^/<£l J? U*p_ tyf^J^kL ^/l l* ^ 

-<£_ tessj \J\y^ \J*)\ 

u ty. if ^ 1 -^v> ^ c[ tfL.^ v3! tw3. 1 ^ 

'^\j*)\)( {f)J* ‘ \Jl If ^iJU 

• ♦ 

A>v < j I &)S.s<Js l'*-c J lT H*s>bl(Jl^(^y'l 
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<JiA : 


http://www.nasa.gov/centers/goddard/news/topstory/ 2008 /dust_rings.html 

Much of the dust in our solar system forms inward of 
Jupiter's orbit, as comets crumble near the sun and asteroids of 
all sizes collide. The dust reflects sunlight and sometimes can be 
seen as a wedge-shaped sky glow -- called the zodiacal light -- 
before sunrise or after sunset. 

J> l /» JIr 1 (wedge-shaped)Jii L»< Gji J^js^ y (/L 

.f- t*lf l/t/L . 

* . 


http://www nasa.gov/centers/goddard/images/content/282419main_zodiacal_light_HI.jpg 

A glow called the zodiacal light can be seen in the sky 
before sunrise or after sunset. It’s formed by sunlight scattered off 
of dust near the plane of Earth's orbit. 

* • i • * ^ — 

(plane) 

- C- Jx *cl~ y 


http://www.britannica.com/EBchecked/topic/657705/zodiacal-light 
zodiacal light 

band of light in the night sky, thought to be sunlight 
reflected from cometary dust concentrated in the plane of the 
zodiac, or ecliptic. The light is seen in the west after twilight and 
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i\0 



in the east before dawn, being easily visible in the tropics where 
the ecliptic is approximately vertical. In mid-northern latitudes it is 
best seen in the evening in February and March and in the 
morning in September and October. 

The zodiacal light can be followed visually along the ecliptic 
from a point 30° from the Sun to about 90°. Photometric 
measurements indicate that the band continues to the region 
opposite the Sun where a slight enhancement called the 
gegenschein, or counterglow, is visible. There is some zodiacal 
light in all parts of the sky; it can be considered an extension of 
the F-corona of the Sun. 

l( zodiac)^(cometary dust hJjjjfrjbfjJ'ijZtL.Irlf 
^(twilight)JV^/^j^>^-^>^L/-( plane) {JP^iS (ecliptic) 

JJ ^ 0T r o p i c s )J i ir U - 4- J ^ (d a w n )J jt Jf'j. 9 ljui 

Photometric measurements)^”^ 6 : Sv- 9 • 

J.^^^^(counterglow)w^^^l(gegenschein)czfc/^ 
\?\jFiWA &XF-corona 

; U 

l/V fcX em a i I i ng & J/ J £ \J\s£- cl/: 1 ^ iTt/ 1 h^jsU 
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in 




5 c/J;U £,/(astronomical twilight) J*'a jb' &f { f, J J. ,. ; j7 _ 

J~ A l^r.. i, /^i ^ e^jVu^ ^ tPia • • Jf JyA,i J /. »,u £ Avh- 

sultanalam_74@yahoo.com 

sultanalam74@gmail.com 

https://drive google com/folderview?id=OB8RzOGVdiUMBdOgyQUNGY25oazg&usp=shanng 

^ y\J/* ^ ^ Jff l^j l£>l 

• ♦ 

c / 1 iWc/V a/£ o j". J_ i/i>_ u Oy S>>C^ji la^i i 

'J^O,i>, /(Sjl- j/A^^y (/7L ^ ^cT (/£ t/| l ^ <l/£ 1 7 

- c£<4 11rr K4 111 ri ) ,: c^Zl Jj U £? 

. LsT^^cT'. 

• ♦ # ^ 
if fc* > ^ ij 1 3 1 o/. ^ i a (j! (i^Zl j?lT(J wii Jy i^J 
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(SCIENCE)^ 
(Hour Circles)i>j^(3V 


(Hour angle)u^U jlJ 

‘Lz-lrikCjiJ 

4 •• 
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11 ^ I 



















** •• / ' • • 
£ /V 'if</‘ & IT; lV» iArt i '£* 


* ‘ / « ~ v ~ 

J^Z-/ 

- 4 


\ (Arc)(/yj"(Declination Circle) :r 9 / 1? 

^-/(Declination Circle) tsbJ'S*? •-£ /S<J 1 

4 •• •• • ? 

( Ecliptic)£j/^ #-7b(j?*vU^lH/ ^ 7 ^jsr 

-J2>V 


— 
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^(Zenith Distance / Zenith angle)^iU(/i^<c^/^l>(/^ic^:r 9 >(j 

JVviKAItitude)^^* 

(Plane 

l 

** 

i 

** 





(Azimuth) o^f/us^ 

jllUylr.ljf^ 
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tr. 


■frUtMjUS 


(Zenith angle/distanceXJ^B Vi ^ 


(Zenith :jfr3)S\J\*s 

(Nadir 





Zl i a ^Xsj^f, £t,\jhsL-S)LJv‘.\J 0\ Om^IS 
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iJ^O"*Antipodes 

-<jj ( "Antipodes’^LZl^^ Jf( J# 

-t{f l?Zl 2—A iJl&S".( V )ff> 1? 

yy^Li"*t?£k_yt(A vaybu/^Cr ) 9 >|? 

^ “ Anti pode'^f l?* tfJeif'if^i ^ ) »> i> 

{jfiJf $\i?z j*\ {}&Jf \J\ .O 

- L / r ui^v'Ji^vj ri^ r^ ry^Jlr^ri^ Jy S^/jiA * [^ 

4 •• ^ ^ 6 ^ ^ 

^ (j£ IA Ui_ ^ IJ^ijjv {fz~j> <A .© 

y^yjf ifx J yL y<2l y Ji^ J/^w 1 < fyi Ji^ (^ijjv (Jyw <A*jijf£_^ljJ^ w(- / 
&J»M IA.^J%j/ r*L,/J>fcjCf:(f*J>JA^<J>J/^ T 

• j?^r&■ j^ tyh?*& t ^ ja/* 

ir- = r* - ia* 

- bV ‘Antipode’^if l> £p OiJ 1 ^ 

Lj t/LiyA/%/^1>0 Antipode’^iyi^Zl^yC^^s/l? 

* 2 - 

-&olrUi><L/6v 

(Civil Twilight: C^Jy^)^ iP'lJjr' 

<s3)££?)-£-jj{( ! *l£/> / s*z2j£^—n4- r Z—/J <z-\3i£-U*J'/£&'i» 

^ ifiyJ^yjy i:yf^>/ 

(Twilight 

(Civil Twilight) 
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:(Right Ascension 


:(Long:wfl)f Longitude: 

dJ* wCTi—f iifCtir 1 f J U iHj y ^Z 1 s fibs? 1*^1 i*> 

t* jfY^i i>0)ij>i>'£l U-Jw'V 5 ^ J>i»'<£ £/ 

L 

♦4 

j U 0 b £-£*//£- cfijij I *jL^k><C. ty/ji 0 Ipl I *Jsdk>£- f 0 & if 

^trlkC^i 


t 

** 

cj£~ \& p \b/r^ifc po&cJf^^s 
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North Pole 



East 


East Longitude 
South Pole j/- 


4^ 180^‘lf (.i/zjiEjC^i J>Zl a-^L.yj 180 w-'lf jAf &A 1 )*> IS 


Sc- * *_>* {Lxm) 67 J> S(£ i/i>^ ^ 

(4 ^ i> L. J>ja£ g/y^A/ >/Zl c£; 

-t£w'lf>-’67 \Sj>S V\S/ k>S^J^ 
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<Ht-'f >$r*L 

-w/?j(Jlr.fc><Jtr 

~l> s l Jlrjit Of A«Z- tx^&'S by(,lj>i i> ) ,>b 
-Lji \f,jjt 4ly (jy? L(J (/u z, * 

:(Latitude:j^Lat:^)>^i(jy 

c 1 w'/'V Jt; lib iLy y/*Zl c/^ oV^^C O^i/f^)’ £! by J>A>^ 

- t>r J^"i^ i j> i i>b j i<jAt;<£l u-^/i,jii txf&t,,} yjJ wTi-c. 

t 

•» 

-^ri^ii^>lijj.,i;iy>l,Bp^,iy^ij^^^ i y' 
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JM 5 

North Pole 



North 

Latitude 

j/6$ 


South Pole 


South 

Latitude 

j/6* 



‘'\£jy Mr y/^ 
itL-csiittS SI ; (1 )»/l> 

d*< U JAAj %- >V' J’/J'c-a -i/( 2) *>l> 





■fcj/ 

(J^ i/l' 8<4 — f ^/_ £*> J*’ f 

•JL-bf 

(Trigonometry 

- ^ J U y l jy ^ ^ lJ^ < ^ J iTl^t ^ 

:(Spherical Trigonometry) 
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iYA 


^i^Ub^iJuS 


B 



(Perpendiculery^^y)^ 

' MV 

■.fcjlZ-f A ^“ ±_ y>cT^ 



1 1 £«_ t 


y "Z73 l y &*— 

** * 4 w ♦ •• ♦• ^ ♦ 


(’/W' t w«■ 3 

♦ * 

^y 31 ^ 
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(Astronomical Twilight)j^l^iyt^^ ,: c^ 


IT 

«# 

(Right-Angled Triangle: 



Pathagorus U?) *'L^/ £* Jj ~J %:\,/y 

(theorem 

(JA> Ju(square)^/^JU^ZldJ^ :; rjiy / is/ir 

: ^ bf^u 

r (»>BT) + 0 /) = Oi) 
(sec) dbcot) j^/ji (tan) e/*<(cos) f? <(sin) (JjV Ju^ir^U 

rz J^(^cf(cosec) 

:(Polesby)c^ 

jl CAntipodes) 

J^u^^i(North Pole:J/^lOj(r^<o£^ 

- w ?( South PoieiJyy'jV) 
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^uiviJUk* 







:7U-^t‘PoleStarvli'iJy<Polaris :jvJy<cJJLjr)Bvt \_>5 

V V * 

(NorthStar 


_ 



l lfpi/(Ursa Minor J/^iwjCPoloris 

Lf/'w Zl(Ursa Major )/f\^>iS^. r f If tb£ 

-if i- fu- Of y If IU |J^ J*' f\ / c^j'v' £L? y £, (Cassiopeia ) 

« • 4 V H ♦ 

•* «* v H 

/V J :t^ 2 . <£ i/ 

(Diameteny^Ui)y^ 
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(JU® 


(Circumference) i^Zl^yb 

t/lv (S' '//(f~ I ^j£-tLXbfc~j*fc- (Center) 


-^lril/( Radius) 

£ 


v* 



:(Arc)i /1 

** 


:(Sphere: yLii) o^T 

'Three dimensionaOt^^y 

** H 

-<£- tU Sif\$j/cL- C cA t/S^L. \Jtf\jt J 
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- L%\J\)j£- ifi h &, J*££_ 




(Gradian system)^liiic l+f 

-ul^ grad l grade l go n 0>/ t 
■ j (d eg re e i g rad 


0 grad = 0° 

100 grad = 90° 

200 grad = 180° 

300 grad = 270° 

400 grad = 360° 

1 grad = 0.9° 


1° = (1.111111) grad 
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(Leap Year 

t>? Jl" £^Urt(^T UsJ IvV y >U i? JUov; JLIr'Zl Ju {j/1 Zl (J>* 

2—^wJZl JUTZl2024 2020 2016 

-Z~ cJj 366 If* Sd >365 jt J U* i^vj to* 
($1 ♦* U **9sX)^ $ l by^V y I ♦♦£<£_ J (/<£- JUiJJ’ <Zl J>c^: f»Zli 

wAfftiiyyw^r**yiJUlJi-^i.(•'••■.r**..r»*.i • • £i^f (mu It iple)^*^ 

n** .n**. in*.a**. 

ri«.H**.r«.r**.i** 


c^IajCi ^(j£T riij'r^J^oT^iZl : H»> 15 

V 4 

JU(^r***l^t-| f jTf<rwWy>UNj§f_N**Juj 7 Tir'J^jr*:J|> 

++** 

JuiTw< l /r'i** c ri>i i l | <£_lrl f ^f<r WWyvUr-i^ 4? _ri**JuJ/Tir'(i^jri 

U wZi ^r?i if fctf 


JUx ZJj^yr 

♦♦ t 

Jl"V jf /7 U£-(c^ # '^ = ^ )J 5 eT (J-tf U£*(X J> X}*— y./i 



* 





























t rv 




U(Jji^LjTi y^z_i/^iJUifcc^v*<yr^ 
(i 7 '^J^^_ i / l ‘^t-lf^U<£lc)J-y^^yic. 7 J "(i^^L L /ir(iy^ 2 ^ v Z_^Jui 


^ I =fQxv*f r 

^-ff's' li"/ 5 *^ I * ‘f -1? U J wTly J l^/r.j2_ l/** <L fV? 

(J, r i a, rrrri A ^ J*i JJ u- j 3 /tyVwi,£_ Ju „ ju* y 

<d> v^iaa cx :| fx^j’3 { jj^,fc-j\gf “c h 'ff'rrriA’tfy'rff'jZj'u^ 


cijvf itrA =v^AAz.r-i 

cf (s 7 ^/JUwJ Jjrct^h Uj ui (Sc/J V riirAy Juv j,^ i. 

ti!V^Ar=raxvriirA :J?*fl&_l<rK’JUi 

♦ 

i/Oji sL l c/C -' 1 VcjUt/jr'^ w£ /<£l c^j Jj<u~jI vU£v 

^m%CL- \$)k hs/2— \j»tt 


^vrriA=v^Ar-i 

i_ jf f-Ty p* %/^t (/1 

: ~6^f-(3 if ^ Jlfcb' v 11 11 ^A jt j’sJi bf 

viirA=vAA^r-i 

-<rT*cT*^ ,,rA 

l**{&rMxvMrA JUjfyUZl^w^^^yy^i;Jjt; 
^ </o> y^jX \j>icu?cj>j3j~ jsjii jfjis < r i ”tffc-t\r\ftjji 

~f -*4 
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. + * 

— Uif lj/*d Cw / (jyV(jy Ji 1 ^ ^ o) ^d j 

^ idbJlsfJJT^l ijjsjji i/ir(ft*L Ju^w^Vj ^£~Z/: uZjtyfd~£ '■ 'i */l> 

ffa>J)jt ! M£rLriJj£X r \)^iO) ^d^k /w6ia£r^tf tlri/jjfJl? 

Jd Leer'd) *d Mr 

Jl^ia**/"X l/^/w<-^irlf^JU<^ J J^yr fa 

t~'i lJ u ^y uyt-~(_£/ i.^(jy>>’(ji[-/^ 1/ ^^CcJc-'y*— ? a** « »a*i 


i^vrrAr = ir x v^Ar 

fo,‘ f *rnr^£^J^ 3 SisJ[sj\,/;fSjt£0^^StuU±f 

C ijvif , rai=f'*xv*riirA 

’■^-•Ji bd'.dnJjjtJ yCt>Ou ,| L/ | «ZlJU' A> ^: /*v)lJUiZlwj r>^v ^jyj^l 


i* = Mi» 9 i = vifrai + 9 ,>rrAr 

_ Ud 1 Jx//Cy 4- O' 1 

i—f^j \r*£- JU (J^XJ U cj/c- J"/^<£-j o'ji w U” ti”(jyy: <i »> il> 

-<£_ fU £ J / V*lwtf(3^rr[,/ r 

cij ii = ivi = i^ra^r^.aiju-j/ (-) ^ri^rrmAjuj^ 

c/ j D>lTJ tr^_ i_r i f > L^?0^ ^ ^ J (A^ U 

♦ * * * 

(Parallel Lines 

dC)£ k>^b)&b {jt (Plane) 
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(Triangle: 
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it* 




(Axis:x*Ov/ 



:(Orbit of the Sun)</^U 
:(Right Ascension 

i>>*jl; 

:(Magnetic poles)c^/“te* 

(magnetic poles)c£^if^(^^lr.tf£,l?:f 

-utzC 

.. Ct^'-U^HS 

>!4” ^ {-?<>'£ 4 Zl &j\7'*j,L td>ys iS <?-!_/ 

outer) jii--i^; (outer core)jt^ 

4 i ** 
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-L : J &jt jj^ij> u ){ji <£ ^ Ckhji O/cJir, iSx/jjMf/ijK core 


-U* 

•* 


(magnetic poles)c 
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The Earth's Magnetic Field 

Mi:-)! It 
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f- (A/ A&£^/.-J^^L 

(A L c/^ 1 t>? L 2L xJPcL- k \i £L ffr < t-jZ J l*1/?^ l ^ (jr&*f\ 

J^tT 1 C^Ac/yfJil 6 £l<£_. 

-<£- (i> V* £ *f l££ J?iif,Jr\f l/w^L W^dt? 

- wi kfJ** CD 


i^f^f l?* if£1 if Dw*^ 

U i if^J f/l£ J/A ofsJCLr U^-f-t* if L/j^ l>/lf y i' l?*/- 2- £~j&\J\Juj£\bV 
J)/*$£L~ i/I J(r J?^ ^CiJ &O U c/* 1/wJ?/ o> Of U*t* U il 

t'if fcD &->Ui/l<z~ J?V\ Jr'cT &£-4-s/£~ 


~c~ 


0/*•&■?»/* (i.fXit/>> 

** A ^ lC 1' 

J/^ViA^ r r 


// 


// 


// 


1.833 j>& <Jf< 


// 1 


// i- 


(/t/w^ &v IT A iScfiiJZ w A^0 ^ : 1 

*» I rtjjtfffi Aif ^ 

(jr'cT ^wt/(/ 1> < {frt (Ji w 2 if &/j 2; ?kc~. wJ^ Jr'tT IAyJ^X J 

if^yCr ‘ i>^vA wy if (J /4? jr <^ 

http://www.ngdc.noaa.gov/geomagmodels/Declination.jsp 
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. ==B»l«Wlfa CTfimii— | ■ , y. •" J ~ ~ ^ 

l}xt\4%fC^ (/( r ,/g 

- 6 ^-^,)j! i 'Jjc->iJ^V' 

:(Almucantar> jkiji /'^u*al 
:(verticle objecO^lli* 

if < 2_ Ifl&iJUIfg tfQ_ j>.j 

'shadow stick)J^T 



The Shadow Stick 

d^c£»A?st' 

3 


Sun (£,,*••) 



6 




** •* 

(Tangent:^-^) 

-wi-W. ifV‘ j-ui wi**™**^^ 
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(Frigid zone).>jjl'Jh> 

^ 66-55 }QQ 55 jji y; 

S 

North frigid )JtW 

-f_cr(south frigid zoneL^^f 'Sk>j,t(zone 

(Tropics/Tropical zone/Torrid zone )^j\Jjh> 

?Sj/utlc- Irk Jr(i/j23.45^U(jywZl^i V 

* * s 

(Temperate zone ):JJ^Jh> 

^ 23 A 5 ^ i 66.55 (JJ*}23.45 h> 

-f- e If . 55 

:( Declination: 


J>3&6LJ 

(Nautical Twilight:J^/*) ^LLfiyJn- 

'f- Jx “ir’ ^ j?/£ J*'',j 


(LT.N-Local Time of Noon=^^ 

r jClr'* teAd J>C^U^Z 1 w(f 

C ^c^f- Iff i:^ j i/^_ j Cfjyiizjy^ 
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taJfj j^J.lA -> c3ii? -> ^ 1 l/^*<J~ J A*fAp- ^ 

<C fa-<z~ ir> /^L A \J * '-^ tff ^ 1 i/A uji(/i^tr^l^i 


-^LT(J^(4)e>lj 
.<zjf ^3521-349:^2 

frjjjJJiJjt’ijjU* ^jiy: A U j JvV .■y^'l^fcr^*^ : (/AwCA r,: ( 2 )&>ii 

\JUc-J$\£j*s i^ji oj Iv4 Wfy ?£ w iXi/L^ j£>J)% fcfjstd cA 

, > <J AJ Lp^ lv^J/A Sj 3 A 

£— tyr A A A fj\ f\Ji {JjjXi^fL-j^'-Ci) p> (? 

** 4 

Time^L‘^ir '0 

yj> 75j}i6fK>(f'/>l r l iJ> 

y * * * 

N 

AU-^JlA £A<p A If \Zf^j£ ^ 4 /c^>JA isu^J **& V 1 

b-CL (j£ < (*r~v/ *75-67=8’ t?/A~ jAi-'t** 67 

'^j\^jfp,^yt^i 32 A*/ 1 2/i^yt 13 <j£ (X Ajf"4x8—32 U^ 

*♦ 

jj>y^J i/Aj i^ t>?>^ A A J^Uv L^ i I—tffysjZ vy^' A* 

9tU^l»fA^AAkvA»-^^Jl^^A ,t -^^AA..4^ A 

** ** * ^ ^ * 


lrfy(J>i&*Xj;U<t)vU :, i-^ii>‘£/^^:‘^^»^‘ :: 5 } ^ L r l| ‘- i ^ :< : 5 ) |,> ^ 

** ^ ^ ^ ^ *4 * 

jf* f'tf<£- jt .l ff^ji jfttfjU £-J ^ bjr'jf cf f' J-A)/A y ^ J/O A?’‘£~ 
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- fyijsl 3 2 J%f<. <£~ j < w^<£l U*< cA? 

v I/y|/ Zl &yOZ- J (J k (jy ( 6 ) 9 > (i 


(jy*Y^ mOjI^I wjS^ ^ fc" y Jj^Zl jl ^ £^ry? l j 

Zl d~^0)d ir^Zl §y^j * J^oOU-* £— i Z~ wZ IA£ yv~ U j J^y Zy> t/u?. 1 1 ii/( c3^ 

({J^^yj^ij *(jt 

figf 5^d^f 

-cSfftj^ C& sf/fc^ Jj^l&£ij^lbjr‘lL(Jyi£~jfc6 L- flsSfcj 

S p *Zl J/ZZl^ I \ U‘ ^ (i^y: ( 7 )j>> i? 

iA<J- 4 Ar -f^hLoiJ’ 

J^j\*’£-fc/A-Uli£ GMTtUT£S.L/! 

cJj: l> <£- ”i/VcA ^ l$<£l 


0, 7.5, 15, 22.5, 30, 37.5, 45, 52.5, 60, 67.5, 75. 


67.5 JA^U^CI Z_^^(jy»75>y 67.5c_ c^Zl c'ItA 

y 75-1^ Ll(jl75(jy’i/jU > B / (^t J l^_^.i_yijj/l>yiy 

_tf_t 

t • ' 

^Zl JJ’lJj U* 4_I<L w£ty7(^//^ 

i/k j i/y? J\zjs jt j^i/J LZl ^y<ji wJJl*.) ijjj j} \ wii hy J ir l/iuC 

-1* Uyr fc ^yjj wllZJyr (/> f 7 kJlt^^zJ} ti'tj^ 
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( J^+J*/- 90)j^ l? ^ J~i ii>4^ u£f a-/; L^ I 1 htj^$/&/'Js> 


www. bestu rd u books .net 

































































> b U'y i tfei h ly i 


to* 




«^,f: iC. f 01^ I Jli3.): 1 s /li 

(Point:^<y DotJ^ij)JSJ 
♦♦ ^ 

♦ 

**** f" 

J>?y f <j^(Dimension)>y^, ££iJjI{/j 

l 

#* 

J lv^i Ji j£ < ^ ( 

-y^Three Dimensions: 

• ♦* A 

-*-{&-^n.r'bjf it/b^jgj-i^.J?^ 

L 

cJy*j£ 


**) 
** j 


ww 

/^jvj lb 

:(Time)c3j 

-<£-IrllfGAK o>)J5) j^Kjr' Bjj 

(ephemeris time) ET 

1983 (r 1960 oyi ^(gravitational theories) y&Jl '{£ 

(Terrestrial Dynamical Time) TDT 
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1 ^ 1(3 


jZt 1991 _c^j llij i_x Jl^i^L Zl (jy/^iuyl r ?/'^ypiZl y 

_c_ Of Jl^ic^/^TDTiZ^ 1 ^ tv (J 2_ i_TTJf Jy r W U>c 

(Terrestrial Time) TT 

- J*lMf TAI 

(International Atomic Time) TAI 

-c5ivyi^iri f ^>j^uy>C^ui; s ^200(jiu^i^ 5o(c/^/ ^ 

(Greenwich mean time) GMT/ (Universal Time)UT 

cT Jifo^Scfc j 

- t/J' < w>^ jAk>*C lyfcL- < 

^UT^i^trUllv^Zl^U(>(JUS,k:/UT-i-^GMT<k:/UT 

w » w • ** •* £ " 4 4 4 ~ 

- ( ^Z_^Jlf^'i^li?'GPSiLZlJ : 'lc 

** ** •** 

-^taoi/UTC JvjIUTI i/Z(Jj;UTy%' 

(Universal time zero) UTO 
(Universal time one) UT 1 


t>fj(/UTC(/v)IUT 1 irt^j^UT J%T ☆ 


(Coordinated Universal Time) UTC 

V- 1 

it 

-^jjf2-xJJvlJ<^j£0£UijZUTL,lUTC'fr 
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(Sidereal time<^t^y> 

Jl'ifAz) »Lii/(2) ^1^(1) 

:(Sidereal day)cb(J*/(1) 

<£_ CCs5j IxVl-yC^crC^ 1?* if ( »> W Zl <L T/ flS-iM/ 

.(Sidereal month)»l^(2) 

V ? * V 

tk-jU-c# 

-f-twlCkf' 11. 5^43i^7^27^j27.321661 (;/'" 

:(Sidereal year)JU(^/(3) 

*■—~' -^ t -—^ ^ ^ yi Z—-\/)y / j\j, k— 1 ^ j 

V ■ y * 

'f- ^ t* *L L L. UZl ffr (f I J^< i Cjlj.t r hA) 3 

-^b?l^;365.2564(^^^ 

'-H. /JJ'^ J*V.t/ 1 -^ f to 

cf< u v L OL-\?ia w-Xlit, l^Zl \jij\y!\j &^/Lto ^^‘O'Oi 

starry year j A zodiacal year/ sidereal year 
- 1 ^cT 21 i/1 sidusi$ J k!f~ sidereal^ 

(Synodic Time = J^ih) 
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Synodic Time lib <Li? l c^j l* i<C U U o 

- of '“L & 1 (&* ’£F£~ l/"*^ TP l sy n o d $ J L*y sy n od i c 

Synodic 


-<£_ (month/Lunar month 

4 

:(Synodic/Lunar month)e^l^<^/9t(iy 

Synodic months 
Irii/ Synodic monthJ>; 

20 29 : cj' 29 ^2L 21- 

-^jQ^Lsl 

35$£ 6 C )j29^j( / ;if / Vc/l(/JH00ci;l<£l2100yCL£^20001> 

18)^— ^6,lS£ 19i^j29sjUc^(jU»lG2053jilj?15lrf2053i^jM6)^ 

1 ^13dJ29^l(ju->'«c' l -(2018^/? 17^2017/r^ 
35c^ 6 c/-> 29 Jb fji f Jly 100 ot-lZl, 2000 1900 

24)^.^55^19c(j29wl : ;^«jL;vjl( f 1903jll^24^1903c/^25)^ 
-<£- jW* 15^T 13c^29i^cf(jy.»c>U 1974jvr?23t> 1973yT^. 

(z^T = 

ITT ’k- ,_>* S' T 2^(ji ky’wTi S"c/U jty ttti 

-J/’B'UTIy/'TDT 
Delta T=TT-UTI 


l 

♦* 

Delta T=TDT-UTI 

{j l£* ISS /* 

(Geometry: 


www. bestu rd u books. n et 











lot 




I o/i) (3 c/'V 

M*-* 

-c£ ,^ :8> l> 



£ yuj ^UU^ ? <(jU 1# ( > ‘ ( | 


www.besturdubooks.net 













too 




..1-*----- * —" ■ ■■ ■■-■ 1" - ..- ■ ■■ ■ 

Mathematical Symbols 

List of all mathematical symbols and signs - meaning and examples. 



• Basic math symbols 

• Geometry symbols 

• Algebra symbols 

• Probability & statistics symbols 

• Set theory symbols 

• Logic symbols 

• Calculus & analysis symbols 

• Number symbols 

• Greek symbols 

• Roman numerals 



Basic math symbols 




Symbol 

Symbol Name 

Meaning / definition 

Example 


— 

equals sign 

equality 

5=2+3 



not equal sign 

inequality 

5*4 


> 

strict inequality 

greater than 

5 > 4 


< 

strict inequality 

less than 

4 < 5 


> 

inequality 

greater than or equal to 

5 > 4 


< 

inequality 

less than or equal to 

4 < 5 


() 

parentheses 

calculate expression inside first 

2 x (3+5)= 16 


[3 

brackets 

calculate expression inside first 

E(i+2)*(l+5)]= 18 


+ 

plus sign 

addition 

1 + 1=2 


— 

minus sign 

subtraction 

2-1 = 1 


i 

plus - minus 

both plus and minus operations 

3 ± 5 = 8 and -2 


+ 

minus - plus 

both minus and plus operations 

3 + 5 = -2 and 8 


* 

asterisk 

multiplication 

2*3=6 


X 

times sign 

multiplication 

2x3 = 6 


• 

multiplication dot 

multiplication 

2 3=6 


-T- 

division sign / obelus 

division 

6 + 2 = 3 


/ 

division slash 

division 

6/2 = 3 


mod 

horizontal line 

modulo 

division / fraction 

remainder calculation 

!■* 

7 mod 2 = 1 


• 

period 

decimal point, decimal separator 

2.56 = 2+56/100 


a b 

power 

exponent 

2 3 = 8 

* 

a A b 

caret 

exponent 

2 A 3 = 8 


<a 

square root 

Vo ■ Vo = a 

V9 = ±3 


l Ta 

cube root 


3 V8 = 2 


A r a 

forth root 


4 VT6 = ±2 


"<a 

n-th root (radical) 


for «=3, "V8 = 2 


% 

percent 

1% = 1/100 

10% x 30 = 3 


%0 

per-mille 

1%0= 1/1000 = 0.1% 

10%, x 30 = 0.3 


ppm 

per-million 

Ippm = 1/1000000 

lOppm x 30 =0.0003 


- WWW hestiirHuhnnks net _ 
















ton 


ppb 

per-biHioti 

Ippb = 1/1000000000 

lOppb * 30 = 3x10" 

ppt 

par-trillion 

1 ppb ” 10" 12 

lOppb x 30 " 3*10" 

Geometry symbols 



Symbol Symbol Hsrrte 

Meaning / definition 

Example 

4 

angle 

formed by two rays 

/ABC-30° 

4 

measured angle 


/ABC - 30° 

< 

spherical angle 


<A(JB = 30" 

!_ 

right angle 

- w 

a “ 90" 

O 

degree 

) turn - 360" 

u - 60° 

* 

sremnute 

I u = 60' 

a = 60"59' 

* * 

arcsecond 

r-60'- 

a ~ 60°59'59 n 

T-T 

AB 

line 

infinite ire 


AB 

kne segment 

fine from point A to point B 






AB 

ray 

line that start from point A 


AB 

arc 

are from point A to point B 


i 

perpendicular 

perpendicular lines (90* angle) 

AC J BC 

t! 

pa rate) 

parallel tines 

AB || CD 

= 

congruent to 

equivalence of geometric 
shapes and size 

AABC3AXYZ 

~ 

Simla rrty 

same shapes, not same size 

AABC - AXYZ 

A 

triangle 

triangle shape 

AABC SARCD 

1 x-y 

| distance 

distance between points x and 

y 

Jr- 3.141592654... 

1 x-y | - 5 

7t 

pi constant 

is the ratio between the 
aramlerence and diameter of a 
circle 

c = x-d= 2-rr-f 

rad 

radians 

radians angle unit 

360" * 2it rad 

grad 

grads 

grads angle unit 

360" = 400 grad 

Algebra symbols 



Symbol 

Symbol Name 

Meaning / definition 

Example 

X 

s variable 

unknown value lo find 

when 2.v = 4, then x = 

— 

equivalence 

identical to 



equal by definition 

equal by definition 


; = 

equal by definition 

equal by definition 



approximately equal 

weak approximation 

11 - 10 


approximately equal 

approximation 

,«ff(0.0I)=0.0l 

oc 

proportional la 

proportional to 

Ax)Kg{x) 

00 

lemniscate 

infinity symbol 


« 

much less than 

much less than 

1 « 1000000 

» 

much greater than 

much greater than 

1 000000 » 1 

0 

parentheses 

calculate expression inside first 

2 * (3+5) = 16 

f] 

brackets 

calculate expression inside first 

[(f + 2)*(l+5)j * IS 

{} 

braces 

set 


UJ 

door brackets 

rounds number to lower integer 

14.3 J- 4 

Ul 

ceiling brackets 

rounds number to upper integer 

14.31=5 

xl 

exclamation mark 

factorial 

4!* 1*2*3*4 = 24 
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ioV 


if Juu 


1*1 

single vertical bar 

absoMe'value 

■sTi 

11 

t/A 

/(*) 

function of x 

maps values of x to f(x) 

f (x) = 3x+5 

( f°«.) 

function composition 

(fog) W 

/ (x)"3x, £{x)“.t-1 =>(/ 
og)(x)-3(x-l) 

{aJb) 

open interval 

i [x\a <x < 6} 

x € (2.6) 

M 

closed interval 

[a,6[ = jx[ a <x< 6) 

-v e [2.6] 

A 

delta 

change / difference 

M = f| - fg 

A 

discriminant 

A = i5“ - 4ur 


I 

II 

sigma 

sigma 

summation - sum of all values in 
range of series 

double summation 

£x/=X|+X2 + ...+X„ 

2 Hr H i 

JT= 1 |a] ms] iw] 

n 

capital pi 

product - product of all values in 
range of series 

nxi-xi'x2--r« 

e 

e constant / Euler's 
number 

e = 2,718281828... 

e ~ lim (l + l/xf, x —ko 

y 

Euler-Mascheroni 

constant 

y = 0.527721566... 


<p 

golden ratio 

golden ratio constant 



Linear Algebra Symbols 


Symbol 

Symbol Name 

Meaning > definition 

Example 

• 

dot 

scalar product 

a ■ b 

K 

cross 

vector product 

a * b 

A®3 

tensor product 

tensor product of A and B 

A® B 

(z,v) 

inner product 



[] 

brackets 

matrix of numbeis 


() 

parentheses 

matrix of numbers 


Mi 

determinant 

determinant of matrix A 


det(A) 

determinant 

determinant of matrix A 


II* t! 

double vertical bars 

norm 


a t 

Iran* pose 

matrix transpose 

(A^)ij = (A)jj 

A f 

Herrritian matrix 

matrix conjugate transpose 

(A * )ij — ( A)jj 

A‘ 

Herrritian matrix 

matrix corrugate transpose 

(A')ij = {A)ji 

A 4 

inverse matrix 

AA A “/ 


rankf.4) 

matrix rank 

rank of matrix A 

rankf^) = 3 

dim(£/) 

dimension 

dimension of matrix A 

rank<C0“3 

Probability and statistics symbols 


Symbol 

Symbol fteme 

Meaning f definition 

Exempt* 

fXA) 

probability function 

probabiity of event A 

/3(>f) = 0.5 

F\A n B) 

probabiity of 
events intersection 

probability that of events A and 
8 

PlAns) = o.5 

P{A U B) 

probability of 
events union 

probability that of events A or 

8 

PiA'JB)^ 0.5 

f\A\B) 

conditional 
probabiity function 

probability of event A given 
event B occured 

PiA | B) - 0.3 

fix) 

probabiity density 
function (pdf) 

P{a <x<b)~ f/(x) dx 



cumulative 



Fix) 

ekstntxikon function 
(cdf) 

F\x) = f\X<x) 


ft 

population mean 

mean of population values 

~ to 

F(X) 

expectation value 

expected value of random 
variable X 

E{X) = 10 

E(X\ >0 

conditional 

expectation 

expected value of random 
variable X given Y 

E{X\ Y-2) - 5 
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ioA 




vaii.X) 

a 2 

std(X) 

a.v 

f 

cov{X, Y) 
co/t(vV, Fj 
Au 

I 

II 

Mo 

MR 

Md 

Qi 

Qz 

Q3 

X 

.V 

Zx 

X ~ 

^/,£T) 

U{a,b) 

expQ.) 


variance variance of random variable X vari A') = 4 


variance variance of population values a’ = 4 


standard deviation 
standard deviation 
rmdtsn 
covariance 
correlation 


standard deviation of random 
vanabte X 

standard deviation value of 
random variable X 
middle value of random 
variable x 

covariance of random 
variables X and Y 


sid(X) = 2 

fJi 2 

F = 5 

cov{X.Y) = 4 


correlation of random vanabies , v - 

XandY coriiX, K) = 3 


correlation 

summation 

double summation 
mode 


correlation of random variables 
XandY 

surma lion - sum of all values 
in range of series 

double summation 

value trial occurs most 
frequently in population 


px.y ~ 3 


i 

x, =X 1 -r I-I 



I 12 s '"’ - 12 S ' 1 r I s,i 

j-l .= 1 «®'l 


mid-range MR = (x wax +x mi „y2 


sample median 

lower I first quartile 

median / second 
quartile 
upper / third 
quartile 

sample mean 

sample variance 

sample standard 
deviation 

standard score 
distribution of X 


half the population is below this 
value 

25% of population are below 
this value 

50% of population are below 
this value - median of samples 
75% of population are below 
this value 

average / arithmetic mean 

population samples variance 
estimator 

population samples standard 
deviation estimator 

-{*'-*)/s* 

distribution of random variable 
X 


.v = (2+5+9)/ 3 = 5.333 
i 2 - 4 
s * 2 

X-M0.3) 


normal distribution gaussian distribution X - N( 0,3) 

uniform distribution equal probability in range a,b X- (7(0,3 ) 
exponential , , ■ 

distribution /(•*) ke ,x>0 


gQmma(c\ X) 

gamma distribution 

fix) -Ae/'V^/rtcJ.^O 

rw 

chi-square 

distribution 

fix) - x*'' 3 " l <r' v2 /(2 k/2 

nt/2) > 

F(k u k 2 ) 

F distribution 


Bin{nj)} 

binomal distribution 

/(*> - x k p\\- P r k 

Poisson(X) 

Poisson distribution 

fik) - i k X/k< 

Geom(p ) 

geometric 

distribution 

m~ pG-p) k 

HG(N,K,n) 

hyper geometric 
distribution 


Bern(p) 

Bernoulli 

distribution 



Combinatorics Symbols 


Symbol 

Symbol Name 

Moaning i definition 

Example 

n\ 

factorial 

ri! = 1*2-3'..,'W 

5! = I-2-3-4-5 = 120 

n Pk 

permutation 

p. =__ 

5^3 = 5!/ (5-3)! -60 

nCk 





sci-swow-io 



Set theory symbols 
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»* 




Sf nto 

&**!■!» IWV 

J MHaa 

Example 

A={ 3,7,9,14}, B~{9,14.28) 

H 


aepcK tM Mfbng to set A 

A n B = {9,14} 

X «■* 

-car 

oks that belong to set A 

wmiB 

A u B = {3,7.9,14,28} 

4 ; 3 

— 

subset has less elements or 
equal to the set 

{9,14,28} £ {9,14,28} 

4 I B 

_ .M/strict 

subset has less elements 
than the set 

{9.14} C {9,14,28} 

a:b 

nmcubm 

left set not a subset of right 
set 

{9,66} d {9,14,28} 

A2B 

superset 

set A has more elements or 
equal to the set B 

{9,14,28} 3 {9,14,28} 

A D B 

proper superset / 
strict superset 

set A has more elements 
than set B 

{9,14,28} 3 {9,14} 

A t> B 

not superset 

set A is not a superset of set 
B 

{9,14.28} Jj {9,66} 

2 a 

power set 

ail subsets of A 


T 3 (A) 

power set 

all subsets ol A 


A“B 

equality 

both sets have the same 
members 

A=J3,9.14}, B=[3,9,14}, A=B 

A c 

complement 

all the objects that do not 
belong lo set A 


A \ B 

relative complement 

objects that belong to A and 
not to B 

A-{3,9,14}, B=J 1,2.3], 
A-B-- {9,14 } 

A-B 

relative complement 

objects that belong lo A and 
not to B 

A=S:>,9,14}, B“{ 1,2,3}, 

A-B={9,14} 

A AB 

symmetric difference 

objects that belong to A or B 
but not to their intersection 

A={3,9,14}, 13= {1,2,3}, A A 

[}-{1,2,9,14) 

A© B 

symmetric difference 

objects that belong to A or B 
but nol lo their intersection 

A~{3,9,14}, 13= {1,2,3J, A © 

B={ 1,2,9,14} 

(7© A 

element of 

set membership 

A={3,9,t4},3 € A • 

.r£ A 

not element of 

no set membership 

A--}3,9.14}, ! f? A 

(«,£) 

ordered pair 

collection of 2 elements 


A*B 

cartesian product 

set of aH ordered pairs from 

A and B 


1 Aj 

cardinality 

the number of elements of 
sol A 

A-{3,9,14}, Aj=3 

#A 

cardinality 

the number of elements of 
set A 

A={3.9.I4J. ffA=3 


aleph-niil 

infinite cardinality of natural 
numbers set 


Hz 

ateph-one 

cardinality of countable 
ordinal numbers set 


0 

empty set 

OM} 

C - {0 j 

u 

universal set 

set of all possible values 


N 0 

natural numbers ! 
whole numbers set 
(with aero) 

No = JO. 1.2,3.4,. ..) 

0 e No 

N, 

natural numbers / 
whole numbers set 
(without zero) 

N, = {1,23,4.5....) 

6 e N, 

Z 

integer numbers set 

Z - 

{...-3,-2,-1,0, 1 .2,3,...! 

-6 6 2 

Q 

rational numbers se! 

Q “ lx j x—aih, «,6£ N j 

2/6 6 Q 

E 

real numbers set 

K " {.v -oc x *-oo} 

6.343434 € 1 

C 

complex numbers set. 

C = {d | r - a-xbi, 

-ao<a<oC‘ r -</></> <oc* 

6+2 i € C 

Logic symbols 




Symbol Symbol Name Meaning 1 definition 

Example 

■ and 

and 

x-y 


A caret / circumflex and 

x A y 
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t 





& 

ampersand 

* and 

x&.y 

+ 

P*us 

or 

*-*y 

V 

reversed caret 

or 

rvj 

.1 

vertical line 

or 

ib 

jr' 

single quote 

not - negation 

2 

X 

bar 

not - negation 

r 

—\ 

not 

not - negation 

"A 

! 

exclamation mark 

not - negation 

! .v 

© 

circled plus i oplu* 

exclusive or - xor 

* ©>' 

~ 

tilde 

negation 

- X 

=$> 

implies 



<=> 

equivalent 

if and only if 


V 

(oral 



3 

there exists 



3 

there does not 
exists 



, . 

therefore 



• • 

because > since 




Calculus & analysis symbols 


Symbol 

Symbol Name 

Meaning 1 definition 

Example 

lim /(x) 

x—^xO 

limit 

Unit value of a function 


£ 

epsilon 

represents a very small number, 
near aero 


e 

e constant 1 Euler's 
number 

e = 2.718281828... 

e = Jim (1 +1 !xf , .v- 

y' 

derivative 

derivative ■ Leibniz’s notation 

(j* 3 )' = 9.V 2 

y n 

second derivative 

derivative of derivative 

(3X 3 )"* l&x 

y«) 

nth derivative 

n times derivation 

(3rV 3) = 18 

dy 

dx 

derivative 

derivative - Lagrange's notation 

JOx^Vdx - 9jT 

rf J y 

(lx* 

second derivative 

derivative of derivative 

cPOx^ydx 2 - I8r 

d"y 

dx» 

nth derivative 

n times derivation 


y 

lime derivative 

derivative by time - Newton 
notation 


a 

time second derivative 

derivative of derivative 


Of(x.y) 

Ox 

partial derivative 


Q 

cHx^+fyik = Zx 

l 

integral 

Opposite to derivation 


// 

double integral 

integration of function of 2 
variables 


III 

triple integral 

integration of function of 3 
variables 


§ 

closed contour / Ine 
integral 



§ 

dosed surface integral 



m 

closed volume integral 



WM 

closed interval 

[«,*>] = {zirr<Jr<*} 


iab) 

open interval 

(a,b) = {at j a < x < A} 


i 

imaginary unit 

i * iff 

. z = 3 + 2i 

z* 

complex conjugate 

z ~ a+bi -* z*=a-bi 

z* = 3 + 2/ 

z 

complex conjugate 

z ” a+bi —* z — a-bi 

z - 3 + 21 
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V natta / del 


gradient / divergence operator V/(a\|/,z) 


7 - vector 






X unit vector 






JC * y convolution 


>V) = x{i) * /i(f) 




Laplace transform 

fU)=je (Am 




Fourier transform 

X(<0) = ,7^(0} 




<5 delta function 






Numeral symbols 

• 





Nam* 


European 

Roman 

Hindu Arabic 


Hebrew 

aero 

0 

y- 



. 


one 

l 


1 


\ 

H 

two 

2 


(1 

- 

Y 

2 

three 

3 


lit 


r 

i 

four 

4 


IV 


4 

i 

five 

5 


V 


a 

li 

six 

6 


Vi 


T 

t 

seven 

7 


VI! 


V 

r 

eight 

8 


VIII 


A 

n 

nine 

9 


IX 


Y 

D 

ten 

10 


X 


^ * 

. 

eleven 

II 


XI 



X 1 

twelve 

12 


XII 


ft 

2' 

thirteen 

13 


xm 


ir 

2‘ 

fourteen 

14 


XIV 


M 

T 

fifteen 

15 


XV 


\ O 

ID 

sixteen 

16 


XVI 


n 

TO 

seventeen 

17 


XVII 


w 

r 

eighteen 

(8 


XV! El 


1 A 

n* 

nineteen 

19 


XIX 


YY . 

D' 

twenty 

20 


XX 


t * 

5 

thirty 

30 


XXX 


r . 

7 

fourty 

40 


XL 


t- 

n 

fifty 

50 


L 


O . 

3 

sixty 

60 


LX 


T, 

0 

seventy 

70 


LXX 


V S 

0 

eighty 

80 


LXXX 


A. 

s 

ninety 

90 


XC 


S , 

y 

one hundred 

100 


C 


1 .. 

P 

Greek alphabet letters 






Greek Symbol 

Upper Case Lower Case 

Greek Letter Name 

English Equivalent 

Pronunciation 

A 

a 

Alpha 


a 

aWa 


B 

P 

Beta 


b 

be-ta 


r 

r 

Gamme 


9 

ga-ma 


A 

5 

Delta 


d 

cteMa 


E 

c 

Epeikm 


e 

©p-si-ion 


Z 

C 

Zeta 


z 

ae-la 


H 

n 

Eta 


h 

eh-ta 


0 

0 

Theta 


th 

te-ta 


1 

1 

Iota 


i 

io-ta 
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I nr 


K 

K 

Kappa 

K 

Ka-pa 

A 

X 

Lambda 

i 

lam-da 

M 

M 

Mu 

m 

rrt-yoo 

N 

V 

Nu 

0 

noo 

— 


Xt 

X 

x-ee 

0 

o 

Omicron 

0 

o-mee-c-ron 

n 

7t 

Pi 

p 

pa-yee 

p 

P 

Rho 

r 

tow 

£ 

a 

Sigma 

5 

&»g-ma 

T 

t 

Tau 

i 

ia-oo 

Y 


Upsilori 

U 

oo-psi-lon 

d> 

<P 

Phi 

ph 

f-ee 

X 

X 

Chi 

ch 

kh-ee 

T 

V 

Psi 

PS 

p-see 

n 

(0 

Omega 

0 

o-me-ga 


Roman numerals 

Number Roman numeral 


2 

II 

3 

111 

4 

IV 

5 

V 

6 

V! 

7 

VII 

8 

VIII 

9 

IX 

10 

X 

II 

XI 

12 

XII 

13 

XIII 

14 

XIV 

15 

XV 

16 

XVI 

17 

XVII 

18 

XVIII 

19 

XIX 

20 

XX 

30 

*xx 

40 

XL 

50 

L 

60 

LX 

70 

LXX 

80 

LXXX 

90 

xc 

100 

c 

200 

cc 

300 

ece 

400 

CD 

500 

D 

600 

DC' 

700 

DCC 

800 

DCCt 

900 

CM 
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nr 




1000 M 

5000 V 

10000 X 

50000 L 

100000 c 

500000 p 

iOOOOOO M 
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J*>sAi)d^ 

i u^i ./>^\ 

** 


& 1423c/ l t^ ; >J^ T 
^ 1432 ^ 1 ^:^ 1 ^ 


^1" 

Jj 1 Jjiy^ t* uJ 

/t 

03232427372 03333294954 
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wi svvi^-i 


. I 


www.Desturdubo6ki.n5I 
















JUbZ. 

sy?* 




North 
Celestial 
Pol# / 








;6T<p* 


(Celestial Equator) 


Jjlrw--^(JF 


Jlt'M 

"(North) 

Jk 

'Horizon) 


,^/JV A 

iVju; 

t/Ji^sylA 
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tv. 





9 Plumb 


RUKYATULHILAL.org 


v.e 


Ma 


Rope 


Mounting 


Main transit 
of the Sun 
(Istiwa A’dham) 
above the Kaaba 








rt 
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O Odeh Criterion 
Rabeea' Aww.il 11 
Sunday 
24 May 632 


<50W 120W 90W SOW 30W 


30E 60 E 90E 120E 150E I80E 


New flpsrpllt V/icihilitu 


Accurate Times 
Mohammad Odeh 
www.icoproject.org/accut.html 


Red: Impossible 

Ho Color: Not Possible 

Blue: Heed Optical Aid 

Magerda: Could be Seen by Naked Eye 

Green: Easily Visible by Naked Eye 
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New Crescent Visibility 
Odeh Critenun 
Muhnrmm I I 
Friday 

27 March 632 


_ 30E 60E 90E 120E 150E 180E 


Red Impossible 

No Coloi Not Possible 

Blue Need Optical Aid 

Magenta. Could be Seen by Naked Eye 

Gieen: Easily Visible by Naked Eye 

Cyan Unknown 


90W BOW 30W 


30E BOE 90E 120E I50E160E 



New Crescent Visibility 
Odeh Criterion 
Snftir 11 
Sunday 

26 April 632_ 


Accurate Times 
Mohammad Odeh 
www icoproject org/accut html 


Red Impossible 

No Calm Not Possible 

Blue Need Optical Aid 

Magenta Could be Seen by Naked Eye 

Gieen Easdy Visible by Naked Eye 

Cyan Unknown 



















































































































































































































































































































































































































E v'ejv yAV.e'ans 


Mayft28 


0JJJ31'811!JjTi 


j.ulylii[6 


09:27 m 


Rope 


Mounting 


f Plumb 






Main transit 
of the Sun 
(Istiwa A’dham) 
above the Kaaba 


Gnomon 
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Ni*w Crescent Visibility 
Odeh Criterion 
.liimmlit Aulo 14<M 
Sunday 
?9 June ?U0J 


I 


Accurate limes 
Mohammad Odeh 
www icoproject orq/accut html 


i 


lied lin|ios slide 

No Coloi Not Possible 

llluc Need (l|>bc<il Aid 

M.igrnl.i Could l>e Scon by N.ikid I yo 

liii-cn I only Visible by Nok«d Cye 

L'yori Unknown 



0 MM 


150E 


180E 
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Monday 
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www icopro|ect org/accut html 


Red lnt|»miil»lr 
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m 



New Moon 



i 

Autumnal equinox 
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(ji) Horizon Day ( jj ) 




Lines of 
Longitude 


North Pole 


Linesof 
latitude 

"■}nP 


South Pole 


G- 'll-. . , 



























1 iAT | 








[fdj&dSb 
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ia r 




Azimuth 


meridian 


\jO\£s r 

zenith 

(altitude = 90°) 


Altitude 


Jf 

horizon 

(altitude 


















!}/\)1 j > ((j 




L>(}iJl)b£LS£llr'i ft 

‘A 


j^Jir^ia 


,l^il»(Jlr 

(Celestial Equator) 




,J| P'M 

(North) 

jy 

(Horizon) 
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Minor )/*i*i^(Poloris)l/t 
tfJt'S'Hsfizr ^(Ursa Major )/»t*U 

jC or y 6_lf III j£ ji'/i /iL? y £- (Cassiopeia ) 



mi=i 


uTimiiiMai=JCiiBiiaiiiaiBiBi:< 


















Circles =J?/\y>) North Celestial Pole 


West 


- 

os 

East 


jlfllJjp'osb 
Celestial Equator 


(Hour Circles =^-‘l jybs) 


South Celestial Pole 
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Celestial Equator 


North Pole 


Declination 


.-AJlrJl; 

North Pole 


^Equatorl 


Declination 


South Pole/ 
Vernal Equinox / 


(JllrwJ»\£hJ£ 

North Celestial Pole 


Celestial Equator 




Ecliptic 


i f** 

| Right Ascension 


South Celestial Pole 
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